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THE JOHNSON PNEUMATIC TUBE. 

The necessity for the transportation of high class 
freight, baggage, and mail matter at a more rapid 
rate of speed than is now possible on our railroads 
is conceded by all. The inventors of the day have 
been making many efforts to supply this want. It 
is felt that less than 25 hours should be consumed 
in sending mail matter to Chicago, and whatever we 
think of the possibility of dispatching passengers at so 
high a rate of speed, there seems to be no reason why 
freight and mail matter should not safely withstand 
the velocity of 100 or 200 miles an hour. We illustrate 
in the present issue an interesting effort in this direc- 
tion, the Johnson pneumatic tube. Up to the pre- 
sent time it has only been tried on an experimental 
seale,and much work remains to be done to develop 
its possibilities, but enough has been shown to prove 
the practicability as well as possibility of economically 
imparting a high velocity to parcel carriers. 

A tube is to be provided extending between the 
desired stations. Hollow balls or spheres packed with 
the objects to be transported are forced through this 
tube. A blast of air is forced into the tube, and the 
spheres are driven by the air pressure, the only practi- 
cal resistance being rolling friction. Thus the mini- 
mum of resistance is offered. 

The experimental tube which has been installed at 
Marion, N. J., is 1,000 feet long and 30 inches in diame- 
ter. It is constructed of No. 18 sheet steel, riveted up 
into a tight smooth tube and built in sections 25 feet 
long. Cast iron rings are fastened around it at intervals 
in order to strengthen and preserve its circular form. 

Some of the spheres which are used in the trials of 
this installation are made of cast iron and others of 
sheet steel, the Jast being presumably the better mate- 
rial for actual practice. The tube being 30 inches in 
diameter internally, the external diameter of the 
sphere is 29 inches. If centered in the tube this allows 
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a windage of one-half an inch all around it. The ball 
does not rest directly on the tube. Along the bottom 
of the tube a flat plate of steel, 4 inches wide and % 
of an inch thick, is secured. Upon this the sphere 
rolls, held up 3 of an inch from the bottom of the 
tube and therefore centered in it, giving an annular 
windage of approximately 44 an inch all around. 

To drive the ball through the tube, a No.5 Root 
blower, actuated by a 25 horse power engine, has been 
used. Hitherto for the experiments a partial vacuum 
has usually been used, a slight exhaustion ranging 
from one-half of a pound downward being produced 
and utilized for drawing the ball. It is proposed in 
practice to utilize both suction and pressure for this 
purpose, 

In order to withdraw the ball from the tube, a Y 
branch, shown in our illustration, is provided. This 
branch is closed at itsend. To withdraw the ball from 
the tube, a guide made of steel rods can be thrown 
over, extending obliquely across the ain tube, so that 
as the ball comes toward the right, as shown in the 
drawing, it is diverted into the branch. The end of 
the main tube is made to ascend, and as it is closed it 
affords a perfect air cushion to arrest the progress of 
the ball. However fast the ball enters, it is brought 
quietly to rest by theair cushioning, and then gently 
rolls down toward the opening provided for its with- 
drawal at the endof the Y. At the other end of the 
tube simple gates are provided by which a ball can be 
rolled in and released at a given time. 

The results attained in practice have been very re- 
markable. Throughout the 1,000 feet of tube, balls 
have been propelled in 11 seconds. As they started 
from rest, the ultimate velocity attained, which has 
not been directly determined, must have been very 
high. In practice, it is believed, and claimed by the 
proprietors, that a speed of 300 miles an hour will be 
reached. The carriers which were experimented with 





weighed 750 pounds, so that it will be seen that the 
experiment was made upon an actual working scale. 
Owing to the principle of air cushioning, spheres could 
be made in practice to follow each other as closely as 
desired, as collision in the course of transit would be 
quite impossible. One interesting feature about the 
apparatus is that the ball is found never to touch the 
walls of the tube. Like a bicycle it preserves its equi- 
librium and always rolls upon the central bed plate or 
track. This fact has been ascertained by painting the 
balls ; the paint showed no mark, so that it is certain 
that they never touch the sides of the tube. Again, 
when started to roll upon any given meridian or great 
circle, it is found that the sphere never leaves the 
track, but continues to roll upon it to the end of its 
course, it being understood that in such instances the 
track is elevated to one side of the tube, according to 
the degree of curvature, in order to prevent the 
carrier from impinging on the side of the tube. 
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Good Material the Best Economy. 





That economy lies in the use of good material, and 
not in cheap stuff, says the Master Mechanic, was well 
illustrated on one of the large Ohio roads recently. The 
newly appointed superintendent of motive power found 
that the valve oil used on the road was a mixture of 
black oil and tallow, the total cost of which was 82 
cents per gallon, and that the average wileage per 
quart was 100 miles. 

He also found that one valve seat was being faced 
every day in the shops. A change was made to valve 
oil, costing 50 cents per gallon. This is giving an aver- 
age mileage of over 200 miles per quart, and it has been 
necessary to face only five valve seats in four months,-— 
N. W. Mechanic. 
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EVERYBODY SATISFIED.—Of the 55,000 exhibitors at 





the Paris exhibition, 33,000 get awards. 
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3@ | special trains and their passengers, one from the east, 


distinct paper from the SCLENTIFIC AMERICAN. TIIE SUPPLEMENT | | passed, a wilitary band upon the draw played * Auld 
| Lang Syne,” 


| from the ice fender of the central pier. 
‘and 





| occasion. 





OPENING OF THE NEW LONDON BRIDGE. 

The great bridge at New London, Conn., was for- 
mally opened on October 10. Special trains from New 
York and Boston brought large parties of invited 
guests to the scene. The assemblage was not only a 
large but also a thoroughly representative one, includ- 
ing many prominent engineers, state and railway offi- 
cials, editors, and others. The bridge has already been 
described and illustrated in our columns (SCIENTIFIC 
AMERICAN, June 8, 1889). It is the largest drawbridge 
in the world. Flags were hoisted on the apices of the 
| drawspan, furled up closely. In the presence of the two 


the other from the west, the draw slowly opened. The 
that for many years has carried 
steamed through the 
As she 


the trains across the estuary, 
draw by the eastern opening and returned. 


an appropriate tribute to the change 
from old to new systems. The bridge closed, the 
bunting was loosed, and a salute of bombs was fired 
A collation 
short excursion on the steamer Cunnecticut, 
followed by speeches, closed the occasion, that will 
long be remembered by those who participated in it. 

The bridge will shorten the time between New York 
and Boston about half an hour, and will avoid many 
unforeseen detentions of the old ferryboat. Our thanks 
are due to the officers of the New York, New Haven 
and Hartford Railroad for courtesies received on this 


- +e a 
THE ELECTRIC EXECUTION OF CRIMINALS. 

The new law of the State of New York for the execu- 
tion of criminals by electricity, instead of by the rope, 
will probably soon be enforced. Judge Day, before 
whow the evidence for and against the electrical sys- 
tem was presented, has decided the new law is consti- 
tutional. Mr. Harold Brown 1s the expert employed 
by the State to supervise the electrical machinery, and 
he has taken care to recommend the most effective and 





| deadly means for the purpose, namely, the alternating 


pace | electric execution excites their liveliest sympathies, 


11508 | loss of life in this city from the overhead alternating 
142 | current wires, that the mayor has expressed his de- 


| the companies are seeking to prevent by injunction. 
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|of the Sawyer-Man patent of May 12, 
11400 | 
‘complainants in affirming its 
broad interpretation of its claim, holding that it should 


| conductors made of fibrous or textile substances. 


' 
51 


Ue | such purpose. 


| 


_ 


18 | applied for January 9 


| 





current and the Westinghousedynamo. Thisselection | 
has given great offense in certain quarters, as it is sup- 
posed the machines named will have astigma put upon 
them by reason of this debasing employment. Mr. 
Brown has been most unmercifully abused by some of 
the newspapers at the instigation, apparently, of the! 1 
parties interested in the electrical machines. These | 
persons pretend to be sufferers, both morally and com 
mercially. They affect to be shocked that so pure and | 
innocent an article as the alternating current shouid 
be used for such mean purposes ; and, moreover, they | 
think it will infallibly hurt their electrical business. 
Their often repeated unlawful killing of innocent peo- 
ple by means of their death wires running through the 
streets touches not their sensibilities, but the moment- 
ary pain to be inflicted upon a murderer by a lawful 





i 


So numerous are the accidents and so frequent the 


This 


termination to cause their immediate removal. 
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THE INCANDESCENT ELECTRIC LAMP PATENT. 

Some months ago, we noted the final hearing, before | 
Justice Bradley, at Pittsburg, Pa.,in the suit brought 
by the Consolidated Electric Light Company against 
the McKeesport Light Company, in which the validity | 
1885, was in-| 
Suit was brought under this patent, and the 
validity strove for a| 


volved. 


cover the use in electric lamps of incandescing carbon | 
To 
this issue in the decision dated October 5, 1839, the 
Justice narrowed down the question. The patent was 
declared invalid. The decision holds that neither | 
| Sawyer and Man nor Edison can maintain any just) 


claim to the use of chareoal generally in any form for | 


Important as the decision is, as affecting the stand- | 
ing of a fundamental patent, the grounds on which it 
is based give it a special interest. The entire history | 
of the application is reviewed in it. The patent was| 

1880, and was put in interference 
with a patent applied for by Thomas A. Edison one 
month earlier. The interference was won by Sawyer 
/and Man after years of contention in the Patent Office. | 
During this period the application had been consid-| 
erably changed by amendment. Froin the state of | 
the art the conclusion expressed at the close of the pre- 
| ceding paragraph is reached by the judge. But inde- 
pendent of this he states that there are other reasons 
for his decision. 

Edison's inventions, published to the world and in- 
troduced into practical use pending the interference 
proceedings, are considered at length. These develop- 
ments the judge considers as of extreme importance. 
The use of a high resistance carbon, in place of one of | 
low resistance, he believes to have been invented by 
Edison, and to have wade the incandescent electric! 





|lives to attain manhood, 
‘ance would be a grand one. 


| with the goods trains two such failures : 


| day ; 


light a success. When Sawyer and Man made their 
application, he believes that they had no idea ot 
broadly claiming the matter under contention in this 
suit, but that by amendments while the case was pend- 
ing in the Patent Office they so broadened the scope of 
the patent as to meet and cover these inventions of Edi- 
son then going into public use, The decision holds that 
such expansion was unjustified by the original inten- 
tion of the patentees.- The treatment of this matter 
reminds one of the treatment of expanded reissues by 
the courts. It emphasizes the necessity of making the 
original application for an invention correctly. The 
ruling is strongly against essential modifications of ap- 
plications for patents by amendments of description 


| or claims. 


The case will, it is presumed, go to the Supreme 
Court. Under this decision there would seem to be no 
fundamental patent right in high resistance carbon 
filaments made from fibrous material. 

——i>-~+- 0 
A Great Building for a Great Newspaper. 

The corner stone of a large and magnificent building 
forthe New York Worid, newspaper, was laid on the 
10th of October with interesting and appropriate cere- 
monies. Several very able addresses were wade, 
among the speakers being Mr. Chauncey Depew, Mr. 
Hill, Governor of the State, and others. Mr. Joseph 
Pulitzer, the editor and proprietor of the World, was 
unable to be present, owing to ill-health and absence 
from the country, but he sent a cablegram, which was 
read, expressive of lofty sentiments. Among other 
things he says : 

‘** Let it ever be remembered this edifice owes its exis- 
tence to the public ; its architect is popular favor ; its 
moral corner stone is love of Liberty and Justice ; its 
every stone comes from the people and represents pub- 
lic approval for public services rendered. 

“God forbid the vast army following the standard of 


|The World should in this or future generations ever 


find it faithless to those ideas and moral principles to 


| which alone it owes its life and without which I would 


rather have it perish.” 
The ceremony of bestowing the final touch to the 


|corner stone was performed by the little son of the 


owner, aged four years, Joseph Pulitzer, Jr. If the boy 
it looks now as if his inherit- 


The New York World, according to well authenticat- 
ed statements, has a daily circulation of 345,000 cupies 
—by farthe largest of any daily newspaper in the 
world. 

The new World building is located on Printing House 
Square, corner of Frankfort Street and Park Row, 
almost adjoining the entrance to the Brooklyn Bridge 
—one of the best business locations jn the city. 
Ses es 

The London and Northwestern, 

At the lunch recently given tothe American engi- 
neers by Mr. Webb he gave the following very interest- 
ing figures on the London & Northwestern Railway. 
The company, he said, had a capital in American mo- 
ney of $528,000,000, annual revenue $51,500,000, and an 
annual expenditure $26,500,000. The number of persons 
employed by the company was 60,000, and in the locomo- 
tive department 16,000 ; the miles operated were 2.500 ; 
there were 800 stations ; 30,000 signal levers were in use ; 
there were 13,500 lamps lighted every night; there 
were 1,400 cabins ; the number of passengers carried 
annually was 57,000,000; weight of tickets issued, 50 
tons; number of tons of goods and minerals carried, 
| 36,000,000 annually ; engine mileage per year, 55,525,334. 


lIn May last, with a mileage of 4,750,000, they had 


with these passenger trains only one hot crank pin, and 
and they had 
only one failure of a connecting rod for both goods and 
passenger trains. The number of tons of water con- 
suined was 20,000 per day ; coal used, 2,700 tons per 
pounds of water evaporated per pound of coal 
used, 7°45. During the year, beyond the ordinary serv- 
ices, they had run 41,314 special passenger trains, 47,233 
special goods trains, 78.285 special cattle and mineral 
itrains; total, 166,832 trains. The company owned 
| 53, 000 wagons, 5,600 carriages, 3,200 horses, 3,100 carts, 
2,500 engines, and 20 steamships. The Crewe engine 
works oceupied 116 acres of ground, the covered area 
being 36 acres. 





1-0 
Progress of the Mexican Trade. 

The Mexican Zceonomist, the best authority on Mexi- 
ean finance and statistics, gives some facts and figures 
regarding the condition of trade between Mexico and 
the United States which are regarded as rather start- 
ling, and which differ materially from those given out 
at Washington. It says that in the fiseal year 1887-85 
the value of the exports from the United States to 
Mexico was in American coin $19,264,675, and that the 
value of exports from Mexico to the United States 
during the same period was $23,294,000. These figures 
are regarded as the most accurate that have ever bee! 
obtained, and show that exports from the United 
States to Mexico are several millions larger than here 


|tofore stated by either Mexican or United States 


authority. 
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THE RAISIN INDUSTRY OF CALIFORNIA. 

Fresno County, the geographical center of the 
fertile and extensive San Joaquin Valley, is the head- 
quarters of this rapidly growing infant industry. The 
soil and climate prove so well adapted to the growth 
and curing of the fruit that the production has in- 
creased from 25,000 twenty-pound boxes, three years 
ago, to over 800,000 boxes the current year. New 
acreage has recenily been added to such an extent 
that it is estimated the crop of 1890 will exceed two 
and one-half million boxes. 

The museatel, of Alexandria, and the muscat, of 
Gorda Blanca, are the two varieties grown. The 
average yield is three tons of fruit per acre, which is 
dried for ten days on trays in the vineyard, and 
hauled in large shallow boxes to packing houses at 
the railroad, and placed in sweating rooms to com- 
plete the curing process. They are then sorted by the 
nimble fingers of girls. The fine large bunches on the 
stems are selected for the first quality, and called 
London layers. These are worth $1.90 per box. The 
remainder are run through a large machine similar to 
a fanning mill, used by farmers for cleaning small grain. 
This detaches the scattering raisins from the stems, 
blows away the refuse, runs the fruit over screens and 
sorts it into two additional grades, called loose. Mus- 
catels are worth from $1.40 to $1.75 per box of 20 Ib., 
according to quality. 

The farmer is paid from five to six cents per pound 
for the fruit in its roughly dried state. Three and one 
half pounds of green grapes make one pound of 
raisins. 

At the present prices of fruit, the farmer receives an 
average of $175 net per acre. The gross receipts of one 
swall vineyard of two acres, this year, was $780, out of 
which $100 was paid for labor. 

The land is irrigated, the water being brought long 
distances, in canals, by water companies, and costs the 
farmer about $10 per acre per annum. So lucrative is 
the business, that it is attracting general attention. 
Large tracts are being subdivided into twenty acre lots, 
and sol | at $100 per acre and upward, that three years 
ago could have been had for $10 per acre. 

The combination requisite to success in the business, 
viz ,a suitable soil, a prolonged hot and exceedingly 
dry atmosphere, bright, sunny days, and an abundance 
of water for irrigation, is here obtained to perfection, 
and the industry has received an impetus that 
threatens to absorb all the available land in Fresno, 
Tulare, and Merced Counties, an acreage exceeding 
that of New England. 

An average of ten car loads of raisins are now going 
forward daily to the Eastern States from Fresno County 
alone. : 
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[SPECIAL CORRESPONDENCE OF THE SCIENTIFIC AMERICAN.] 
The Paris Exhibition. 
PARIS, October 5, 1889. 

I mentioned in a former letter that the sales of ex- 
hibited machines and articles had, in many cases, been 
remarkably great, and I now wish to give two examples 
of this, the first being that of 8S. L. Allen, of Phila- 
delphia, Pa., who has sold about five hundred lawn 
mowers and about the same number of cultivators. 
This exhibit contains about half a dozen of the sample 
machines, and is almost covered with cards giving the 
names and addresses of purchasers, The next exhibit 
is the Excelsior and New Model lawn mower (Chadborn 
& Coldwell Manufacturing Company, Newburg), whose 
sales have also run into the hundreds. Valvoline is 
another American production that has made a great 
hit in the exhibition, and the fact meets you at every 
few steps in the machinery deparments by notices to 
the effect that ‘‘ This engine is lubricated with valvo- 
line.” 

There is a very large collection of machine tools ex- 
hibited by the Ateliers Ducommun in a building out- 
side the Palais des Machins and among the buildings 
devoted to the boiler exhibits. 

I notice on one of the planers in this exhibit that 
the table has its slide gibbed on its edges instead of 
having vees on its bottom surface. Another feature 
peculiar to French practice, and one that is decidedly 
commendable, is that the beds of the planing machines 
are made considerably longer than the work table, an 


example in point being a planer table, say 2 feet 6| 


inches long, whose bed is about 20inches longer. This 
ho doubt steadies the table and prevents its deflection 
from overhanging work. A large planing machine in 
the same exhibit which has double heads on the one 
slide and side heads on the uprights has the table 
about five feet shorter than the bed, the latter being. 
ifl remember rightly, about fourteen feet long. The 
slideways on this machine are gibbed and of the same 
shape as those for the small machine mentioned above. 
For this machine there are provided two extra beads, 
with revolving spindles for milling cutters, so that the 
'uachine is really a composite one, having all the mo- 
‘ons necessary for a planing machine, while at the 
‘ame time it may be utilized for milling work. As the 
Pressure of the ent in the case of milling would (from 
the cutter or mill standing out of the horizontal) be 
in a direction to cast the work table or platen out of 
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the slide ways if the latter were of the ordinary pat- 
tern, the reason for the gibbed table is obviously 
therefore to prevent this. There is in this same ex- 
hibit a gear cutter of the Gould & Eberhardt (Newark, 
N. J.) design and copies of the Brown & Sharpe 
grinding lathes. 

In the galleries of the Palais des Machins there are 
some very interesting exhibits, the most notable of 
which is, as far as I have at present observed, a 
band sawing machine for cutting out patterns in tex- 
tile goods. At the time I visited the machine the 
operator was cutting out patterns for bodices, and the 
goods were piled about two inches thick upon the 
table, and the saw cut them easily, cleanly, and 
quickly, leaving clean edges to the goods, which were 
of course fed by hand. As the operator was about 
leaving for the day, I was unable to obtain all the in- 
formation upon the machine that I desired, but I will 
do so on another occasion, as I look upon this ma- 
chine as one sure to find a wide application in the 
United States. 


galleries I find along taper tap, about 144 inches in dia- 
meter, in which the tap has the usual form at each 
end, but along the middle and up to about 144 inches 
from each end one tooth is cut out, so that only every 
other tooth cuts—a plan that undoubtedly reduces the 
friction, and therefore the labor of tapping. 

Next to the railway exhibits in the galleries come the 
sewing machine exhibits, in which I find nothing of 
particular novelty. A great many of the machines 
have a pantograph motion for copying designs in em- 
broidery. Attached to the pantograph is a frame on 
which the work is stretched, the operator feeding by 
means of moving the pantograph. In some few cases 
the spools of silk have either been dyed to suit the pat- 
tern or else the pattern has been made to suit the silk, 
because the silk is so dyed that it changes its color just 
at the right moment. Suppose, for example, a spray of 
roses is being embroidered, and the stem is begun with 
the silk being dyed the right color for the stem, then 
by the time the stem is done and the leaves are to be 
done, the silk will change to the necessary color for the 
leaves. This change of color is so arranged in the dye- 
ing of the spool that various colored leaves and flowers 
ean be embroidered without stopping the machine for 
a moment, the work going on steadily and continu- 
ously, although, of course, slowly as compared to ordi- 
nary sewing machine work. 

The next exhibits are for leather cutting and boot 
and shoe making, in which I find nothing of sufficient 
note to warrant description. 

A hand frame embroidering machine calls, perhaps, 
for some notice before leaving the galleries for the 
present. It consists of two rocking frames, say 14 feet 
long, and each carrying 25 needles. Between these 
frames is the work to be embroidered, say a border. 
The operators swing a rocking frame up to the work, 
through which the needles pass, and operators on 
the other side transfer the needles by hand from 
one frame to the other, changing the needles by hand 
to others having different colored silk or gold-covered 
silk, as the case may be. It looks a very slow process, 
but some of the designs are simply elegance itself. 

We now come to the exhibits of diamond cutting, 
which is a very much rougher and more crude process 
than it is geverally supposed to be. And while on this 
| point let me say that Americans cannot be too careful 
in examining the cutting of any diamond purchased in 
either France or England, for a very great deal of it is 
simply abominable, as I purpose illustrating in a 
future article devoted entirely to diamond cutting. 

A somewhat ridiculous thing is observed by many 
Americans in the United States general department, 
inasmuch as that Connecticut exhibits are placed un- 
der the caption of Tennessee, or may be Massachusetts 
\exhibits under the heading of Texas. The names of 
‘the various States of the Union are painted on large 
panels along both sides of the section, but in allotting 
the space no attention appears to have been paid to 
these panels. 

I took a party of friends to the Edison phonograph 
exhibit, and, to tell the truth, I felt considerably 
ashamed, for every instrament was using a roller with 
| nothing but music on it, and not one was doing its 
| work up to the mark, nor, indeed, anything like it; 
so much so that it was a positive damage to the repu- 
tation of the phonograph; and I advise those who 











| want toget an idea of what this grand instrument can do 


to go to the exhibit in the United States general section, 
and not to the exhibit in the Palais des Machins. I 
hear that there is privately a good deal of friction 
between Edison and the European representative of 
the phonograph, on account of the way it has been 
managed in Europe, and the fact that Edison was said 
to be too ill to attend a grand reception given by 
Colonel Gouraud in London, but not too ill to visit 
the electric light installations in London, lends color 
to the above rumors. 

The cast gearing in the Palais des Machins, to whose 
excellence I was the first to call attention, is, I find, be- 
ing put forward as worthy of imitation in the United 





States, a step that would be a decidedly retrograde 


In the exhibit of the Paris-Orleans Railway in the! 
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one, aud that, unless for cheapness, will, | venture to 
say, never be taken in the United States. 

To its advocates, I wish to say, if a gear wheel can 
be cast true enough, why cannot pulleys be cast true 
enough, and thus save the turning? I should like to 
see a shop fitted up with unturped pulleys; and the 
only difference is that the pulley shows its want of 
truth, whereas a gear whee! does not. It is quite true 
that even change wheels for lathes are sometimes cast, 
but what sort of threads will such a lathe cut? There 
is a good deal of difference between a fine casting and 
a good gear wheel, and it is a moral certainty that if 
we had instruments fine enough to measure and record 
it, we should find that the motion imparted to its shaft 
by a cast wheel of the very best workmanship is noth- 
ing more than a series of intermittent jumps. Is it not 
found that a drill will cut better and last longer ii 
driven direct by a belt pulley than it will if driven 
by a gear wheel? And what reason is assigned 
for this other than that the pulley motion is more 
steady and even? Fora mechanic to whom cast gears 
are good enough, or on a job for which it is good 
enough (as fora pug will in a brickyard), weil, it is good 
enough, for the man, or the job, as the case may be. 
It all depends on the standard one sets up. Some 
years ago George H. Corliss said to me, when speaking 
of the manufacture of the large gear wheel on his en- 
gine at the Centennial exhibition: ‘After they had 
divided off the index wheel for the cutting engiue, | 
asked them (the men) if they eould find any error in 
it, and was answered that they did not think they 
could, and the reply I made was for them to take 
another month and try.” This wheel had a 8 inch 
pitch, ran at a speed of 38 miles an hour, and nothing 
more than a faint hum was heard from it. 

I have seen (and pointed out in these letters) many 
excellent things in France and in the exhibition and 
many things thatare otherwise. I have given a reason 
for every opinion, and generally a sketch in addition, 
hence your readers are in a position to judge for them- 
selves as to the merits of each case. 

The guardiens I find no longer attempt to prevent 
one from sketching in the exhibition, nor do the work- 
men object, nor is there any difficulty in that respect, 
probably because the principals of the exhibiting firms 
are present, and I have never found any difficulty with 
a principal, only with the underlings. Of course, if an 
exhibitor has something that he does not wish to be 
published or to expose, no one has a right to sketch it. 
Indeed, many very interesting things have been shown 
me undera promise not to explain them publicly or 
make sketches of them, and the same thing has often 
happened to me in my visits to workshops in the 
United States, and of course all such confidences are 
held inviolable. In the case of this exhibition, how- 
ever, the objections have in almost every case come 
from officials who mistook their duty, and the sketches, 
objected to on the ground that I probably wanted to 
copy the articles sketched, were, in fact, made to show 
constructions neither novel nor worth copying. A fur- 
ther fact is that by taking a more complete examina- 
tion, I need not have made these sketches, as they were 
in the nature of the merest memorandums. A sketch 
is of course more useful and attractive than simple 
talk, and conveys the idea better, while discussion is 
always advantageous—for the victor, as it shows he is 
right; for the vanquished, because it puts him right. 

JOSHUA Ross. 
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Brick Kilins. 

Is the construction of kilns, as used by brick makers 
generally, not such as to require considerable attention 
to do reasonably fair work? Is the burning of all the 
up and down draught kilns not really a test of good 
luck? Does any brick burner say before his kiln is 
burnt that he positively knows what kind of a burn 
he is going to have? He teils us what he expects, if no 
unforeseen interferences occur, which in fact are 
always expected. 

Why should the burning of brick depend upon so 
much knowledge and care, such as we hear from the 
old brick yard wen is essential? Let us have a kiln 
that will simplify the labor of burning; a kiln that 
will automatically regulate the even distribution of 
beat and temperature. Let us have a kiln that any 
ordinary fireman can handle; a kiln that will only 
burn one even hardness and color, and do it at a large 
saving of fuel and labor; a kiln with an arrangement 
of test sights that any ordinary laborer can learn in 
ten minutes when the bricks are of the desired hard- 
ness and when to cease firing ; a kiln in the fireroom of 
which we can hang up printed rules by which the 
firing is done according to schedule, and the results 
satisfactory, and not materially varying in its continu. 
ous output or operation.—The Brickmaker. 

A Gigantic Tempering Bath. 
The oil tank of the St. Chamond Works, on the 
Loire, France, is 72 feet deep, and contains 44,000 gal- 
lons of oil, which is kept in circulation by rotary 
pumps to prevent the oil from being unduly heated 
when masses of hot steel are plunged in to be tem- 








pered. ‘ 
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AN IMPROVED PLANTER. 


. . | . . %; 
The accompanying illustration represents, in side downward, as shown in Fig. 1. 


view, a planter for cereals, such as corn, which forms 
the subject of a patent issued to Mr. Arne 8. Trage- 
thon, of Kensett, lowa. The machine is designed to 
effect the planting by means of a hand lever or through 
the me 
tions. 


vances, to cover the seed which has been deposited, a 
easter wheel forming the front support. In advance of 











———————— 
TRAGETHON’S PLANTER. 


the main axle is a transverse shaft, operated by means 
of a sprocket wheel and chain from the main shaft, and 
on the transverse shaft are mounted cam-faced blocks, 
desigued, by means of levers and rods, to operate slides 
which ride within the seed boxes or hoppers. The 
bottoms of the seed boxes are slotted, and the slides are 
transversely slotted to receive a charge of seed, the 
amount of seed received at each reciprocation of the 
slides being regulated by plates adjustably held within 
the slide recesses. As the slides are reciprocated their 
openings are carried into register with aper- 
tures, whereby the charges of seed are delivered to 
conveyer chutes, which lead to other chutes arranged 
just to the rear of the furrow openers. Levers are 
pivotally connected to the side beams and extend up to 
within convenient reach of the driver, by means of 
which the depth of the furrows may be readily regu- 
lated, the furrows being opened as the machine is 
drawn forward and the seed deposited at stated inter- 
vals. When it is desired to drop the seed by hand, at 
such distance apart as may be required, this is effected 
by reciprocating a pivotally mounted lever. The ma- 
chine entirely dispenses with the use of gearing, and is 
of light draught, and not liable to get out of order, 
while it may be run by unskilled labor. 
- +o 
AN IMPROVED FREIGHT CAR DOOR. 

A freight car door which can be shut into its closed 
position flush with the outside surface or boarding of 
the car, and which can be swung out bodily and slid 
along guides and upon suspending rails to open it, is 
illustrated herewith, and has been patented by Mr. 
John H. MeIntyre, of Rutland, Vt. Fig. 1 shows the 
door in section, swung out so that it can be woved along 
upon ite supporting rails, Figs. 2 and 3 being sectional 
and perspective views of the door closed. A rail is 
secured to the car above the doorway to form a sus- 


slots 


pension track for the door to ride upon in opening and | 


closing, and at the bottom of the door, at one side, is 
secured an iron having L-shaped foot guide, 
to hoid the door from swinging farther than is neces 
At the upper edge of the 
plates, to which suspension 


an 


sary away from the car. 
door are slotted hinge 
sheave housings are jointed by means of links and 
pivot pintles, the upper ends of the 
being formed with a bevel bearing surface to form 
stops fur the circular abutting ends of the housings. 
The sheave housings are constructed and applied to 
the rails in such way that the moving of the links to a 


horizontal position causes the door to rise and swing | the metal packing thimble. 
inward, as shown in Fig. 2, while, by moving the links | sufficient oil for its lubrication is drawn upward in the 





McINTYRE’S FREIGHT CAR DOOR. 


diam of a driving wheel and proper connec-| handle is pivotally connected to the long arin, this 
The main wheels of the machine have grooves | feature being shown in the perspective but not in the 
in their peripheral faces, serving, as the machine ad-| sectional views. By pushing upward on the handle 


‘outward and downward, and by pulling the handle 





a 


thrown out to damage the material on the spindle as 


hinge plates | 
| oil from being thrown out when the wharve is rapidly 


| allowing the oii to pass down between the spindle and 





| to a vertical position, the door swings outward and 


To manipulate the 
door there is mounted on the rails a housing with 
sheaves or rollers, and with an elbow lever at its lower 
end, the short arm of this lever being connected to the 
door by means of a rod, while a sliding operating 


connected to the long arm, the door is caused to swing 


down the door can be raised and swung inward, being 
guided also by a hand piece on the lower part of the 
door. The lock for this door is centrally fitted, and 
has a rocking arbor carrying a double crank or rock 

ing bar, there being an operating lever fastened to the | 





extended square end of the arbor, this lever having a | 
curved perforated lug on its upper edge for entering | 


the keeper lug and receiving through its perforation a | 


fastening pin. A long bolt is connected on each side to | 


| the double crank or rocking bar, the bar causing these 
| bolts to move in opposite directions and enter keepers | 


in the jambs of the door casing. 

—> +o _ | 
of Parcel and Money Order Postal 

Facilities, | 
In June last the Postmaster-General submitted to 

the Chilian minister the draught of a convention be- | 
tween the repnblic of Chili and the United States for 
the establishment of a parcels post system and a postal 
money order system between the two nations. Stb- 
stantial advantages to both countries will result when 
the systems go into operation, which, it is hoped, will 
take place at an early day. 
+ Oe 

AN IMPROVED SPINDLE WHARVE. 
A wharve so constructed that the oil will not be | 


Extension 





the latter is revolved is illustrated herewith, and has | 
been patented by Mr. James Shaw. Fig. 1 is a partial 
side elevation and vertical section of a spindle fitted 
with this wharve, which is | 
shown separately in Fig. 2, | 
the wharve cover being 
represented in Fig. 3. The 
spindle is held to revolve 
in a frame, projected from 
the top portion of which is 
a sleeve, the upper face of 
which is recessed, and its | 
bore provided with a metal 
packing thimble in which 
the spindle revolves, the 
thimble extending down-| 
ward into the wharve. 
The spindle and wharve 
are rigidly attached to 
each other, and the upper 
section of the wharve is 
hollowed out to form a 
chamber capable of con- 
taining quite a quantity of 
oil. In the inner wall of 
this chamber near its 
upper end is an annular 
recess forming a shoulder 
adapted to sustain the 
periphery of the ring-like 
cover shown in Fig. 8. 
This cover is brazed or 
otherwise rigidly secured 
to the wharve, and its 
flange acts to prevent the 











SHAW’S SPINDLE 
WHARVE. 


rotated. The oil chamber of the wharve is filled by 


As the spindle is revolved, 


thimble by reason of the rapid movement 
of the wharve, the oil falling down again into 
its compartment when the spindle is stopped, 
it being impossible, no matter how rapidly 
the wharve may be revolved, for any of the 
oil to be drawn out upon the silk or other 
material carried by the spindle. 

For further information relative to this 
invention address Messrs. Taylor & Co., Pat- 
erson, N. J. 


AN IMPROVED FEATHERING PADDLE 
WHEEL. 

The accompanying illustration represents 
the employment of a submerged propeller, 
the flat surfaces of the blades of which, as 
the propeller is revolved, will be at right 
angles to the line of travel when the blades 
= are in position to force the vessel ahead, 
while their side faces are turned parallel 
with the line of travel when the blades 
would otherwise act to retard the onward 
progress of the vessel. This invention has 


No. 300 Hooper St., Brooklyn, N.Y. The view is taken 
about amidships, looking toward the stern of the ves. 
sel, and parts of the propeller are broken away to dis- 
close its interior construction. The driving shaft ex- 
tends outward through the side of the vessel through 
a packing or stuffing box, and through cam-faced flange 
plates bolted together to form a cam groove around 
the shaft. To the extended end of the shaft there is 





WILLIAMSON’S FEATHERING PADDLE WHEEL. 


keyed a hub formed with radial apertures adapted to re- 
ceive the inner ends of blade-carrying hubs, the latter 
formed with flanges which overlap flattened sections on 
the hub keyed to the driving shaft. To the blade-carry- 
ing hubs are connected gears engaged by racks housed 
within recesses formed in the hub keyed on the driv- 
ing shaft, the inner ends of the racks carrying brackets 
which serve as supports for anti-friction rolls which 
ride in the cam groove around the shaft, and for 
other anti-friction rolis*#hat ride upon the peripheral 
face of the shaft. Witt'@his construction, as the driv- 
ing shaft is revolved, and with it the outer hub and 
its blades, the anti-friction rolls riding in the cam 
groove alternately turn the faces of the paddles into 
and out of position to present a resisting surface to the 
water. 





— —»<+0+ 


AN IMPROVED DOOR BOLT. 

The accompanying illustration represents a door bolt 
patented by Messrs. Louis Schoen and Simon Fried- 
enstein, of New York City, in which the bolt is designed 
to engage with a socket in the door sill, the socket 
having a spring-operated plug or follower to fill its 
opening when the bolt is lifted, and thus prevent the 
filling of the opening with dirt, snow, ice, ete. The 
lower corner of the door is faced with an angle plate, 
inclosing a space in which the bolt is vertically held, 
this plate having near its upper end a guide lug, to 
which is secured a spring catch adapted to engage 
with a notch at the back of the bolt, to hold the bolt 
when thrust down into the socket in the sill, as shown 
in the sectional view. This spring catch may be disen- 
gaged by a push button, the stem of which reaches 
through a slot in the bolt and connects with the lower 
end of the catch, the spring in the socket in the sill 
then forcing the bolt upward and unlocking the door, 
the pressure of the spring catch upon the inner face of 
the bolt then serving to retain it in elevated position. 
To lock the door the bolt is foreed down by means of a 
finger piece fastened to the bolt and projecting through 
a slot in the angle plate. 

For further information relative to this invention 
address Mr. Simon Friedenstein, No. 353 Grand Street, 
New York City. 

a Oe — 

THE population of Switzerland, as per last year’s 
census, is 3,000,000. 
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been patented by Mr. John Williamson, of 


SCHOEN AND FRIEDENSTEIN’S DOOR BOLT. 
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Uranium. 

Exactly a century ago—namely 1789—Klaproth suc- 
ceeded (says the London 7imes) iu isolating from a 
dark-colored mineral, know as pitchblende, a yellow ox- 
ide, which, after carefully testing, he pronounced to be 
the oxide of anew metal. To this metallic substance 
he gave the name of uranium, so calling it after the 
planet Uranus, then recently discoyered by Herschel, 
and it was at once classed among the rare metals, and 
still remains so. It rarity is indicated by its market 
price, which is about $12,000 per ton, or $6 perlb. There 
are several oxides of this metal; but the best known 
and most important is the sesquioxide, which forms a 
number of beautiful yellow salts. This oxide is largely 
employed for imparting delicate golden and greenish 
yellow tints to glass, while the protoxide is much used 
in producing the costly black porcelain. Uranium is 
also found to be useful in certain photographie pro- 
cesses as a substitute for the chloride of gold; but its 
rarity and consequent high price have hitherto caused 


its application to be very limited, though there are uses | 


———— 





sight. Crowds of people who were strolling through 
Battery Park instantly rushed to the sea wall, at- 
tracted by the strange sight of the smoke shooting up 
from the bottom of the bay. Mr. Earle is to exhibit 
his invention before the International Maritime Con- 
gress, the United States Navy Department, and the 
International American Congress about to convene at 
Washington. 

—_~ > +@+@ —--- 

WILLIAM B. DUNNING. 

The subject of the accompanying illustration, the 
president of the village of Geneva, N. Y., and engaged 
in extensive manufacturing interests there, was born 
in Cayuga County, N. Y.,in 1818. He lived in Auburn 
until his fifteenth year, when he went to Dunkirk, 
N. Y., to learn the trade of an engineer and machin- 
ist, for which purpose he was “bound out” under 
bonds of $500 to serve four years and two months’ time. 
His wages were, besides board and washing, $40 for 
the first year, $45 for the second year, $50 for the third 
year, and $60 for the fourth year—a length of service 


other than those already named to which it could be ‘and a rate of compensation which would be thought 


put if it were less scarce and less costly. 


Cornwall, Saxony, and Bohemia; but up tothe present | siring to acquire trades. 


It is found in! pretty severe, at the present time, by most boys de- 


In 1841 Mr. Dunning com- 


time it has only been met with in isolated pockets and | menced work in Geneva, N. Y., his wages being nine 


patches. 


The centenary of its discovery by Klaproth | dollars a week, he being then the only machinist in 


has, however, been marked by the finding of a continu- ‘the place. Shortly afterward he entered the employ 
ous lode at the Union Mine, Grampound Road, Corn-|of the owner of the Seneca Lake steamers and the 
wall, which is believed to be the only known lode in the | Seneca Lake Foundry and Engine Works, and began 


world. This discovery is regarded as unique in 
the history of the metal, for the lode is what is 
known asa true fissure vein, and the ore is found 
to contain an average of 12 per cent of the pure 
metal, the assays going up as high as 30 per 
cent in some parts of the lode. Several tons of 
the ore have already been raised and sold, fetch- 
ing high prices. The lode traverses the mine 
from north to south, and the uranium occurs 
in it chiefly as a sesquioxide. It is anticipated 
that the present discovery will enable two im- 
portant applications of the metal to be followed 
up. The first is as a substitute for gold in 
electroplated ware, inasmuch as with platinum 
and copper it forms two beautiful alloys, each 
having the appearance of gold, and the former 
also resisting the action of acids. The second 
application is in connection with electric instal- 
lations, where its usefulness consists in its high 
electrical resistance. The mineral deposits gen- 
erally at the Uaion Mine are of an exceptional 
character, comprising, in addition to uranium, 
magnetic iron, silver, lead, tin, copper, ocher, 
and umber. 


—_>-+->+— 
Trial of a New Signal, 

Reginald Heber Earle, an inventor of St. 
Johus, N, F., recently gave a test exhibition 
of a marine distress signal invented by him, in 
the river in front of the barge office pier, this 
city. The apparatus consists of an oblong cyl- 
indrical shell of tin charged for about one- 
fourth of its length with a service charge of 
two and one-half pounds of powder. Above 
the powder was an air chamber to give buoy- 
ancy to the shell, and through this ran two 
small tubes containing fuse which connected 
with the bottom and the top of the charge of 
powder. These tubes then came together at 
the top of the shell in a tube filled with fulmin- 
ate of mercury, over which was screwed a cap. 

The object of the shell is to take the place of all dis- 
tress signals now used in marine signaling, such as 
rockets and firing of minute guns, in doing which 
much valuable time is lost. It is intended that the 
Earle marine distress shell, as the contrivance is called, 
shall be distributed about a ship, but particularly kept 
on the bridge within easy reach of the captain. When 
he desires to give a signal of distress, instead of losing 
time to load and fire a cannon or touch off a rocket, 
he seizes an Earle shell, pulls the cap off the detonator, 
scratches the fulminate with the rough edge of the 
cap, and throws the shell overboard. In twenty-five 
seconds there is an explosion, and a loud, booming re- 
port is heard, while a column of water, flame, and 
swoke shoots for at least 100 feet up in the air. An ex- 
tra appliance of a rocket is attached to the shell used 
at night, and this is thrown to a great height by the 
explosion, and itself explodes in the air. 

The tin cylinders of the shells then float about on the 
water, and as they have the name of the ship stamped 
on them, they serve in time of disaster to tell of the 
loss of the ship they came from. 

At the trial Mr. Earle took a boat and went about 
half way between the barge office pier and Governor's 
Island. Two shells were thrown overboard, and after 
dancing’ on the water for a moment they exploded 
with a tremendous report and threw a column of 
smoke and water into the air to a great height. The 
column of smoke and water was seen all over the bay, 
and the noise proceeding from the explosion must have 
een heard for miles. The Times says, as soon as the 
‘irst shell exploded, the air was rent with the screech 
“t steam whistles from every tugboat and steamboat in 








building engines and boilers tor vessels, as well as sta- 
tionary engines. In 1853 he built the New York Cen- 
tral Iron Works, at Geneva, N. Y., which were burned 
in 1870 and rebuilt the same year, and of which he has 
from the first been the proprietor. At an early period 
Mr. Dunning patented and brought out a practical 
steam-heating boiler,to which he has since added many 
improvements, and of which many thousands are now 
in successful operation. Mr. Dunning has been a vil- 
lage officer since 1867, and is still the active overseer 
of the business carried on in the several departments 
of his extensive works. 
How to Extend Our Foreign Trade. 

A correspondent of Boots and Shoes says: I have 
been much interested in the matter of exports of 
manufactured goods for years past, and have striven 
in every way to ascertain if possible the cause of their 
being so light. Iam convinced that the one great 
cause is lack of transportation facilities. The buyer 
of to-day, whether in Buenos Ayres or Chicago, wants 
his purchases delivered promptly and with regularity. 
That we are not provided witb regular direct com- 
munication with South America is the fault of our 
general government. 

If heavy freight is to be sent to South America 
quickly and cheaply, it must be shipped to some Eng- 
lish or German port and then reshipped to port of des- 
tination 

Some of the largest manufacturers of boots and 
shoes in Europe devote exclusive attention to the pro- 
duction of goods for the South American markets. 
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many years made an annual visit to this country. 
His factory is stocked with American machinery, he 
cuts large quantities of American sole leather and has, 
so far as possible, adopted American methods of work- 
ing. He has investigated the cost carefully, and he 
stated to the writer that it cost as much to produce 
most kinds of shoes in his country as it does like 
kinds in America, Said he: “If transportation was 
as direct, regular, and cheap between New York and 
South American ports as it is between German ports 
and South America, I could afford to remove wy fac- 
tory to America.” 

Whata sorry comment it is on our enterprise as a 
nation that we make the sole leather from South 
Awerican hides, sell it to European manufacturers, to 
be made up into shoes for the people who gather 
the hides, we having no share in the manufacturing 
profits, except on the leather, and none on the trans- 
portation profits. Other nations encourage commerce 
by a judicious system of subsidies. 

As a nation we are now so situated that we can ma- 
nufacture in competition with other nations. What 
we need is means for transporting our products 
as cheaply as they to the various markets. These 
may be secured if manufacturers and workmen will 
make a united effort to secure the necessary legislation. 

Much is said of the benefits likely to arise from the 
grand international exhibition in 1892. If steps are 





taken between now and that time to increase our com- 
mercial marine, and the establishment of rapid 
and regular steam communication with those 
countries likely to be buyers, then the exposi 
tion will benefit our manufacturers by increas 
ing the export trade, but if nothing is done in 
that direction, the exhibition will be no benefit 
to our export trade. 

i ae — 
Compound Locomotives, 





Baldwin 

We learn from a reliable source that the 
Baldwin Locomotive Works, Philadelphia, are 
constructing a locomotive that will embody the 
compound principle of the English locomctive 
that the Pennsylvania Railroad Company has 
been testing on its different divisions during 
the past six months. The officials of the road 
have been very well satisfied with the perform- 
ance of this engine, especially on the New York 
division. The form of this engine has been 
found to be unsuitable for railroad lines in this 
country, being too rigid; but, of course, it is 
not the intention of our railroad managers to 
substitute the clumsy, uncomfortable English 
engine for the well-proportioned and graceful 
Awerican locomotive. The English engine has 
a single front wheel on each side instead of the 
two customary on American locomotives. The 
driving wheels look very much like those used 
on the ordinary American locomotive, but they 
are operated in quite adifferent manner. Each 
set of wheels is independent of the other, in- 
stead of the two pairs being linked together by 
bars. The rear pair of wheels is connected 
with a cylinder similar to that of the American 
engines, but placed lower down and between 
the front truck and the front driver. There 
are two cylinders, one on each side. Between 
these two and underneath the boiler is a third 
cylinder, the rod from which connects with a 
crank in the axle of the front drivers. The 
steam from the boiler goes first to the pair 
of cylinders connected with the rear drivers, when, 
instead of passing off into the open air, as in the 
ordinary American locomotive, it is turned into the 
third cylinder, where the rest of its force is exerted 
upon the front drivers. This double use of steam is 
the main feature of the English locomotive, and it is 
to demonstrate the value of this principle that the 
present experiments are being made. The final test of 
this engine will be made under the direction of the 
general superintendent of motive power, from Altoona, 
and will consist of complete and exhaustive experi- 
ments to determine just the amount of coal, water, oil, 
labor, and other things necessary to obtain a certain 
amount of power from the new locomotive. If these 
experiments prove, what is generally believed by en- 
gineers now, that the compound type will produce 
considerably more power at less cost than the style of 
engines at present ia use, then the compound system 
will be adopted at once by the Pennsylvania Railroad 
Company and applied to all its locomotives as rapidly 
as possible, as the change would involve no serious 
alteration in the American locomotive.—-Jron. 

SSS a ee ewe 

THE total number of wiles of railroads in the United 
States at the close of 1888 was 156,082, of which 7,028 
miles were built during the year. 

The number of locomotives in service was 29,398 ; 
passenger cars, 28,252; freight cars, 1,005,116. This is 
an increase during the year of 1,548 locomotives, 1,388 
passenger cars, and 48,485 freight cars. In the Domin- 
ion of Canada there are reported to be 12,70! miles in 
operation, on which there are 1,657 locomotives, 1,912 





The proprietor of one located in Switzerland has for 


passenger cars, and 44,009 freight cars. 
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Let Your Mind Aid Your Hands, 

At the present time there are too many who endeavor 
to be successful, or in other words who get their living, 
by “main strength and ignorance.” This is a direct 
result of the neglect of a proper education in early life. 
In some cases physical exertion may be necessary to 
the accomplishment of the end sought, but in nine 
cases out of ten this is a simple waste of strength 


through the neglect of mental training, and reminds | 


ne of the philosophy of the proverbial son of Erin, 
vho while not lacking in wit is not witty, for he will 
invariably attempt to make his muscle do what his 
wind ought to do, or at least what it ought to assist 
in doing 

Good judgment is oftentimes more valuable than 
years of experience. Some workmen will not put the 
least bit of caleulation into a piece of work, and they 
might work on for years, putting out all their physical 
energy upon the work, never fora moment doubting 
that that is the only means of accomplishing it. 

Bat turn to the proverbial Yankee, who is not par- 
ticularly fond of exerting himself physically, and who 
generally contrives to make his mind save his body, 
and quite a difference is noticed. Instead of hammer- 
ing, straining, and doing the work himself, he deliber- 
ately sits down to “figure out” some device for accom- 
plishing the same result. If a difficult task presents 
itself, where apparently considerable muscle is required, 
he looks the thing over, and generally contrives some 
means of doing it without ‘‘ putting his shoulder to 
the wheel.” In other words, he lets his mind help his 
hands. 

Here is just where the intelligent and thoughtfal 
workman has the advantage of the illiterate and igno- 
raut, and is the reason why we find so many really 
good workmen, so far as physical force is concerned, 
plodding along, earning barely enough to support 
themselves, 

What American workmen need is to cultivate their 
minds, and equalize the labor between the mind and 
body, resulting in amore perfect condition of both, 
and rendering their services more skillful and them- 
selves wore valuable workmen. 

Let your mind help your hands,and you will find 
your work easier, your life happier, and your condition 
generally much improved.—The Practical Mechanic, 
Worcester, Mass 

ro 
The Treasures of the Deep. 

During the dredging operations now going on in the 
port of Santander, Spain, the well-preserved remains 
of a war ship were encountered at the entrance to the 
harbor, partly buried in sand and mud, which must 
have gone down in that spot four centuries ago. As 
the dredgers could not remove tbe old hull, the Spanish 
government ordered it to be blown up, and to employ 
divers for saving what could be saved. The work has 
tarned out a very profitable one, and great care is con- 
sequently displayed. The vessel dates probably from 
the end of the fifteenth or the beginning of the six- 
teenth century. Guns and other equipments raised 
show the united coats-of-arms of Castille and Arragon, | 
and some bear the scroll of Isabella la Catolica, others | 
the crowned F of Ferdinand the Catholic. As among 
the numerous arms found on board there are many of 





Italian or French origin, and the vessel appears to 
have served as a transport, it is generally supposed 
that she belonged to the expedition of Gonzalo de Cor- 
doba against Naples, and that she foundered on her | 
return from Italy, laden with trophies and plunder, on | 
entering the port of Santander. This surmise is sup- 
ported by the fact that, among the coin saved, there 
are, besides Spanish coinage of the time of the Catholic 
kings, numerous coins with the head of Charles VIII 
of France and the various Italian states of the time. 
Since the discovery was made, the diving and saving 
operations are carried on with great energy, as it is 
hoped to meet with valuable finds from an expedition 
which was particularly rich in plunder.—ZJron, 
—> +o -—_—_—— 
Articles Found in Cotton Bales, 

According to the Providence Journal, at the Wam- 
panoag Mill not long ago, the workmen in the picker 
room stopped a package of matches just as the bundle 
was disappearing into the picker. It had come out of 
a cotton bale the men had just opened. Had they 
gone into the machine, there wouid have been a lively 
blaze. Speaking of this incident, a man who has 
tended a picker for several years said that the things 
which come out of a cotton bale and evidently grow 
on bashes would astonish one. One day he heard 
sumething grind inside the picker, and, stopping the 
machine, found a silver spoon. Lizards and small 
snakes were common. A set of false teeth, small coins, 
knives, tobacco, and occasionally articles of more value 
have been found. These things undoubtedly get inside 
the bales accidentally, but there are other things which 
evidently get inside in accordance with a fixed pur- 
pose, and by strange coincidences they are found to 
weigh more than cotton, and not to be worth as much 
per pound on the market. Sand, scrap iron, and dirt 
are often found wrapped inside of a cotton bale for 





ballast. 





Scientific American. 
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How to Promote Commerce. 

At the recent banquet of the Spanish-American Com- 
mercial Union, in this city, the Hon. W. Eleroy Curtis 
spoke very strongly in favor of promoting American 
commerce by granting liberal pay to American ocean 
mail steamers. Among other things he said : 

“ The ery of ‘subsidy’ has frightened Congress. Bat, 
Mr. Chairman, the United States is one of the most 
liberal nations on earth in giving subsidies, I intend 
no sarcasm. A subsidy, as we understand it, is pecuni- 
ary assistance to facilitate commerce, and our Congress 
offers it to almost everything but ships. We subsidize 
the sheep of Ohio and the sugar cane of the South, the 
iron of Pennsylvania and the lumber of Michigan. 
Every railroad is subsidized, every stage coach, and 
every steamboat that plies our inland waters or skirts 
our coast. 

“ Every town in which a post office is established or 
a government building erected is subsidized at the 
expense of the tax payers for the convenience of com- 
merce, but when it comes to ocean mails the practice 
stops. Every commercial nation but our own assists 
its ocean steamers, and the experience of ages has 
taught that it is the only way to establish lines of 
foreign trade. 

‘Why, Mr. Chairman, America was discovered from 
the deck of a subsidized ship. (Laughter and applause.) 
A woman left her jewels with a banker at Seville to 
secure its payment, and a clerk in the counting room 
of that banker, perhaps the very one who counted out 
the gold, afterward gave his name to this hemisphere. 
England secured her commercial supremacy by sub- 
sidy. Nor has she given her service to the lowest bid- 
der, but to the best, and in long contracts, so that the 
ship owners might know what to depend upon ip the 
future. Some years ago an attempt was made bya 
rival line to get the mails away from the Cunarders by 


underbidding. But that British postmaster-general | 
‘are thousands of cases of remittent drunkenness, which 


whose eyes were sightless, but who saw with his mind 
much that other men overlooked, said ‘No.’ The 
Cunarders had done the service satisfactorily for half 
a century, he said, and had built a fleet of stanch 
and swift ships with the expectation of a continuance, 
and they should keep the contract. The same policy 
was pursued in reference to the Royal Mail Company, 
whose vessels carry the mails of England to the West 
Indies and South American ports. The attempt of a 
rival company to underbid them was rebuked. 

“But we don’t do things that way in the United 
States. 

** American steamships will never be fairly paid until 
their compensation is reckoned by the length of the 
voyage, instead of the number of letters carried, and 
we will have few steamers until contracts are made for 
more than asingle year. When the rates of foreign 
postage were reduced under the treaty of Berne— 
under the International Postal Union—no one intended 
that the reduction should be made at the expense of 
the steamship owners. The interstate commerce law 
prohibits the railroad owners from charging as much 
for a short haul as for a long haul, and the compensa- 
tion given to the stage coaches in the West is measured 
by the distance they travel and the cost of the trips. 
The ocean service is the only branch of our postal sys- 
tem that is self-supporting, and Mr. Vilas confessed 
that he had to pay to the boats on the rivers of the 
South excessive compensation in order to provide the 
planters with facilities for reaching market. 

‘*Is there any greater wrong in affording the mer- 
chants of New York facilities for transportation to the 
South American ports than in furnishing the same to 
the merchants of Evansville, Ind., or the planters of 
the Chattahoochie, or the market gardeners along the 
Chesapeake, or the summer visitors of Buzzard’s Bay 
and Bar Harbor? Let me cite a few illustrations. 
During the last year the Post Office Department paid 
$44,500 for the transportation of mails on the rivers of 
Arkansas, and only $13,715 for the transportation of 
mails to Japan; $54,701 on the rivers of Washington 
Territory, and only $42,593 to all the Asiatic and Aus- 
tralian ports. We paid $79,637 for carrying the mails 
on the rivers of Florida, but only $47,997 for sending 
them to all Central and South America and to the 
entire West Indies, with the exception of Havana. We 
paid $20,979 on the Ohio River between Paducah and 
Louisville, $101,566 in subsidized stage coaches in Ne- 
vada, $239,568 in Washington Territory, $163,893 in 
Idaho, and $417,000 in Colorado, and but $86,890 to 
encourage American steamers all over the world. 

“During the summer season of 1888, in order that 
the good people who go to Nantucket and Martha's 
Vineyard might get their letters regularly, the govern- 
ment of the United States paid a subsidy amounting 
to $12,098. This for five months. During the same 
time it paid $4,885, a little more than one-third as 
much, to build up a trade with Brazil. The little 
steamboat on the Androscoggin Lake would have re- 
ceived a third more than the Red D line to Venezuela 
had it been kept going the entire year, but it stopped 
when the summer boarders went home, and Was satis- 
fied with a subsidy of $3,700 for four months, while the 
Venezuela line got $6,000 for twelve months. 

“The excursion boat that plies between Watkins 
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Glen and Geneva, N. Y., got twice as much in 1884 as 
the Venezuela steamers, and the ferry between Norfolk 
and Cape Charles got as much last year. The steam 
ers of the Chesapeake Bay and its tributaries got 
$49,539 annually, or wore than is paid to all the Central 
and South American lines, while the boat between 
Norfolk and Baltimore got $13,518, or $2,000 more than 
the line to Brazil. The coastwise steamers got $5€3,000 
last year for less than 500,000 miles traveled, which is 
more than $1 a mile, while the steamers to South 
America and the West Indies traveled more than 
2,000,000 miles and got less than $48,00)—2 cents and 
4 wills a mile. 

** Previous to 1885 the Havana mails were included 
in the foreign service and cost $7,134. That year they 
were transferred to what is called the Star Route serv- 
ice, and $58,339 is now paid to the little steamer that 
carries them from Tampa to Havana. This is just 
$214 less than is paid by the United States government 
to the ships of all nations to carry mails to all the parts 
of this hemisphere. (Laughter and applause.) This 
little steamer Mascotte, Mr. Chairman—and she seems 
to be well named—for a voyage of but 188 wiles receives 
two-thirds as much money annually as is paid to all 
the ovean steamers of this wide, wide world. It is the 
most ($86,890, $58,339) extraordinary phenomenon in the 
commercial history of this or any nation. Were these 
same terms offered to ocean steamers, the Stars and 
Stripes would not be so rare a sight in the harbors of 
other lands, and it is only by such encouragement 
from our government that we can build up a foreign 
trade.” (Loud applause.) 

ee te 
Dipsomania, or Thirst-maduess, 

The periodical desire for strong drink which some- 
times besets individuals, otherwise moral and exem- 
plary, isa species of paroxysmal wania beyond the 
control of the patient. It is quite certain that there 


presents the specific symptoms of disease. The peri- 
odical drunkard is not an habitual dram drinker. But 
at particalar times he appears to be attacked with a 
thirst-madness which deprives him of the power of 
volition, and hurries him into the most terrible excesses. 
During the interval between the paroxysms, he may 
be a perfectly sober man. 

For many weeks, or even months, he may have 
steadily refused to taste a drop of liquor; may indeed 
have felt no inclination for it, but on the contrary 
regarded it with disgust. And yet, when the fit comes 
on, the raging thirst for aleohol utterly paralyzes his 
conscience and his will. A man in this condition is a 
monomaniac, and should be treated as one. If put 
under proper restraint at the commencement of this 
furor, the dipsomaniac, in nine cases out of ten, 
might be tided over his difficulty in the course of a 
week, and a perseverance in the course at the recur- 
rence of the hallucination would probably eventuate 
in a complete cure. It is not easy to persuade the 
world that all drunkenness is not voluntary. The law 
does not recognize dipsomania. It treats all inebriates 
alike. This seems to be unjust, though it is hard to 
say where the line should be drawn between free-will 
excess and that which proceeds from an uncontrollable 
mania.—Munford’s Magazine. 

ES a eee eae 
The American Engineers’ European Trip. 

“One of them,” in communicating his impressions 
and reminiscences of the trip to Europe to the Engi- 
neering and Mining Journal, is satisfied with its re- 
sults, which include: ** Five pounds increase in weight, 
stronger nerves, better digestion, had a good time for 
two months, gained some knowledge, had some Yankee 
conceit knocked out of me, yet became prouder than 
ever of my American citizenship and of the engineer- 
ing profession; met many distinguished men, saw 
many wonderful works, and had so many delightful 
experiences that the memory of them will be a life-long 
pleasure.” Consequently, although the trip cost him 
$500, it paid. Moreover, it must be a source of great 
satisfaction to him, the editor of Jron adds, to find that 
he can now get his hat on his head without the aid of 
a shoe-horn, suffering not in the least with the ** swelled 
head” which stay-at-homes thought those who went 
abroad were afflicted with. His head being now re- 
duced to normal size, there remain in it some memories 
of the trip, which he communicates to the readers of 
our American contemporary. 

Other Senses than Ours, 

The president of the British Association, Prof. 
Flower, indorses Sir John Lubbock’s idea that the 
field of inquiry is limitless, and that there may be 
* fifty other senses as different from ours as sound is 
from sight; and even within the boundaries of ourown 
senses there may be endless sounds which we cannot 
hear, and colors as different as red from green of which 
we have no conception. These and a thousand other 
questions remain for solution. The familiar world 
which surrounds ts may be a totally different place to 
other animals. To them it may be fall of musie which 
we cannot hear, of color which we cannot see, of seD- 
sations which we cannot conceive.” 
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The Iron and Steel Institute in Paris, 


The autumn meeting of the Iron and Steel Institute 
was held at Paris on September 24. The meeting place 
was the hall of the Societe d’Encouragewent pour 
lIndustrie Nationale, in the Rue de Rennes. The 
proceedings commenced by a few words of wel- 
come from M. Gustave Eiffel and M. Haton de la 
Goupilliere, presidents of the Societe des Ingenieurs 
Civils and the Societe d’Encouragement respectively. 
The presentation of the medal awarded to M. Henri 
Schneider could not be carried out at the meeting, 
owing to the unavoidable absence of M. Schneider, 
and it had therefore been arranged that the presenta- 
tion should be made later by Sir Lowthian Bell at 
Creusot, in the presence of the workmen. 

In a short opening address, the president referred to 
the genius of the French constructors in iron, which 
was most brilliantly illustrated by the Eiffel tower, as 
were the services of their scientists by the development 
of the open hearth furnace from the first trials at 
Montlucon and Sireuil ; the idea of using the regenera- 
tive furnace for steel melting having been suggested 
by Lechatelier in 1863. 

Another suggestion most fruitful in result was that 
of the use of a basis slag in the converter, made by 
the late Professor Gruner. Since that time 8,571,000 
tons of basic steel had been prodaced in the different 
iron-making countries of the world, and in 1888, 690,000 
tons of slag, averaging 36 per cent of phosphate of 
lime, had been returned to the agriculturist for use 
upon the land. The work of the late Professor Tresca 
on the flow of solids was of great importance, owing to 
the general introduction of hydraulic presses for forg- 
ing purposes ; and then in the late Congress of Mines 
and Metallurgy, held at the beginning of the present 
month, several valuable reports on presses, as com- 





pared with hammers, steel castings, and alloys of iron, 
were presented by Messrs. Brustlein, 
Everard, and Gauttier. 

At the evening soiree, given by the 
members of the Societe des Ingenieurs 
Civils, apart from the wusical and light 
entertainment, two very interesting nov- 
elties were exhibited, the first being a 
camera, having a horizontal motion about 
a central axis, driven by clockwork, which 
takes a complete picture, on a rolled sen- 
sitive film, of the whole horizon from a 
station at one revolution ; and the second, 
a projecting lantern, which gave very distinct images 
on a screen of iron and steel fractures and other 
opaque objects. This consisted of two incandescent 
lamps of 15-candle power, the light of which is directed 
obliquely by parabolic mirrors upon the object placed 
on the meeting point of the two pencils, and ip the 
focus of the object glass, which is an ordinary carbon 
combination, giving about 40-diameter amplification. 
— —>+o-+ oe a 

The Education of Engineers in Prussia. 

Young men desiring to obtain positions as engineers 
or architects under the Prussian government must 
tirst graduate at a gymnasium, and then at the age of 
eighteen to twenty years begin their technical study. 
Those desiring to be civil engineers or architects com- 








mence with a two years’ course at one of the technical 
high schools of Berlin, Hanover, or Aachen, and then 
undergo a preliminary examination in science, mathe- 
matics, and building construction. Then follows a 
second two years’ course, after which comes the first 
examination. The successful candidate becomes a 
Regierungs Baufuebhrer (assistant engineer or architect 
on public works). He then spends a year on some 
government work without salary, followed by two 
years as assistant to a government engineer or archi- 
tect. The second examination then takes place, and 
comprises a design worked out at home, and another 
produced under the eye of the examiner without the 
assistance of works of reference. The candidate is then 
appointed Regierungs Baumeister (government engi- 
neer) Intending mechanical engineers have a some- 
what different course of study. They commence with 
a year’s apprenticeship in an engineer’s works, then 
follow in suceession two years at. the high school, the 
preliminary examination, two years of practice, one 
year for passing the second examination—eight years 
inall. At the end of this probation the candidate is 
engaged on temporary work at a salary of $2.50 or $3 a 
day. Five years later he may expect a permanent 
post.—Boston Journal of Commerce. 
— A — 
Pneumatic Tubes in Buenos Ayres. 

Buenos Ayres in the Argentine Republic has become 
one of the most progressive cities of the new world. 
In addition to railways, telegraphs, telephones, electric 
lights, and other modern conveniences, a system of 
postal pneumatic tubes is now being prepared for the 
tore rapid distribution and collection of mail matter 
‘hroughout the city. A recent numberof El Ingeniero 
‘/cil, an admirable engineering publication, contains | 
(rawings of the proposed location of the pneumatic 
(ubes, as prepared, under the direction of the Director- 
‘reneral of Postsand Telegraphs Dr. Ramon J. Car- 





vano, by Otto Krause, C.E. 


Scientific American. 





A SUGGESTION IN INDICATION OF 
To the Editor of the Scientific American : 

In the SCIENTIFIC AMERICAN of September 7, was 
an article suggesting the advantages of making divi- 
sions on the face of the clock so as to show twenty- 
four hours instead of twelve, as is now done. 

You referred to the danger of confusing the minutes 
and hours. That would certainly be aserious objec- 
tion, and serious as it is, it isa great improvement on 
the present method. 

I would suggest that we designate the hours as A, 
B, C, ete., to twenty-fourth hour, X, for railroad and 
similar uses, and also retain the present designations 
for everyday purposes. Let minutes remain as they 
are. The A BC time should be the same all over the 
continent. That is: Begin the railroader’s day with 
A, at 6o’elock A. M., St. Louis time. Suppose there 
is a difference in true time of two hours between St. 
Louis and New York, then the railroad day at New 
York would begin at 8 o’clock A. M., and at Columbus, 
Ohio, at 7 A. M., true time, but A time would be the 
same instant at the three places. Thus A o’clock 
would occur at the same moment the continent over, 
but € o’clock A. M. would be hours apart. 

To avoid any confusion would be very simple, very. 
Thas: Mark in their proper places on the face of the 
clock A to L outside of the present hour marks, and in 
black letters. Mark M to X on the inside of the circle, 
and in red letters. No other change would be neces- 
sary in clocks, and watches could have adjustable 
bands with the ABC time noted, or, for railroaders, 
one movable band with the present marks wouldjsuf- 
fice. To make this clear,I make the following 
sketches : 


TIME. 





There would be many advantages in such divisions 
of time, while now there is a regular babel of times, 
causing every railroad station to be filled with male- 


dictions from belated passengers. What is more exas- 
perating than the jumbling of times at Pittsburg, 
Pa.? 

Not to mention the aggravation avoided in connec- 
tion with railroad,there would be this great advantage : 
The exact moment when anything occurs in one part 
of the country could be understood all over the conti- 
nent. For instance: Voting closes in New York at 6 
P. M., that would be say 4 P. M. at St. Louis and 2 
P. M. at San Francisco, or W o'clock at all these cities. 

Time divided according to the foregoing plan would 
involve no great change or expense, and would be in- 
stantly understood by the simplest mind. 

O. C. MEHURIN. 





Passenger and Hecord Time across the Ocean, 

A steawer’s run across the ocean, when considered in 
point of time consumed, is one thing judged from the 
‘racing ” record and quite another from the passen- 
ger’s. When a steamer leaves New York bound to 
Liverpool, the voyage, in the passenger's estimation, 
begins when she leaves her dock, but really she does 
not begin to be timed until three and a half or four 
hours later, when Sandy Hook Lightship is hull 
down and the land but a misty thickening on the west- 
ern horizon. When the ship, having plowed her way 
over the Atlantic, makes Brow Head, which is some 
five miles north of Fastnet Light, where there is a sig- 
nal station, the record of the log book is summed up, 
the figures are given ; number of wiles run, time con- 
sumed in the trip, and the official voyage ends. The 
passenger, however, soon discovers that, though he 
has “crossed,” he is not yet by any means arrived, for 
Fastnet is in the broad seas, two miles distant from 
Cape Clear, itself an island off the extreme southern 
point of Ireland. There is sixty miles of ocean yet to 
cross to reach Queenstown, and even then Liverpool 
bar will be two hundred and thirty miles away, and 
twelve miles more in the Mersey, up from Rock Light. 
at its mouth. 

In the same way ships out from Liverpool bound 
bence take their departure with Brow Head sunk deep 
under the quarter rail, and then only does the official 
vovage begin, though the passengers have, perhaps, 
been at sea for a day and a half, or even two days and 
a half, because of the detentions in the Mersey and at 
Queenstown and the three hundred miles run. 

The Inman steamers have the same starting point 
here, summing up their runs when they sight Roche's 
Point, at the entrance to Queenstown Harbor. 
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the time of losing Sandy Hook light to the Needles, 
some high rocks off the point of Southau:pton Harbor. 
Thence there is the long run to Bremen. 

It may be said in explanation of this system of tim. 
ing that it is only when running from !and to land 
that a steamer’s engines are run atfullspeed. In New 
York Bay, Queenstown and Southampton Water, and 
in the Mersey, she must slow down. 

ee 
The Okonite Co. Receives « Gold Medal at the 
Paris Exposition, 

Although the American representation at the Paris 
exposition is far from being commensurate with the 
prominence of our industrial position, those who did 
represent have received numerous awards. In the 
electrical Cepartinent, however, American progress is, 
thanks to the enterprise of Mr. Edison, creditably re- 
presented, this display standing out as one of the con- 
spicuous features of the exposition, and in one of the 
prime essentials of this department it.is to be noticed 
that the Okonite Company, of New York, has been 
prominently distinguished, receiving an award of a 
gold medal. This company makes a superior com- 
pound for covering wires to give « high degree of insu- 
lation, with great durability, toughness, and resistance 
to the decomposing influence of the elements. A full 
description of the manufacture of telegraph, telephone, 
and electric light wires and cables by this company 
was given in the SCIENTIFIC AMERICAN of February 


25, 1888. 
———-- 0+ @ +e 
Relief for Seasickness, 

Dr. Ivan A. Mitropolsky, of Moscow, warmly recom- 
mends, on the ground of his personal experience, the 
following simple method for preventing or aborting all 
symptoms of seasickness. As soon as giddiness, nausea, 





etc., appear, the author shats his eyes and begins to 
make deep and slow inspirations and ex 
pirations. In a few moments (sometimes 
after three or four respiratory cycles) the 
symptoms disappear, to yield to a com- 
fortable subjective sensation. On their 
reappearance the same procedure is re- 
peated again and again. If the recur- 
rence be rather frequent, it is better to 
perform the procedure in a recumbent 
posture (with closed eyes). Since the 
time the author has begun to practice 
the method, he never yet suffered from 
vomiting when on board, 

In referring to this case in the London Medical Re- 
corder, Dr. Idelson says that Dr. Mitropolsky seems to 
think that the means proposed by him are novel. Mean- 
while, in the British Medical Journal, March 24, 1888, 
p. 676, he will find a very interesting note by Dr. J. J. 
Leiser, in which the writer says (1) that seasickness is 
caused by irregular and imperfect respiration, leading, 
necessarily, to an inadequate aeration of the patient's 
blood, which consequently becomes poisonous to his 
brain and gives rise to sympathetic sickness ; (2) thata 
system of regular, free breathing prevents sickness or 
rapidly relieves it; and (3) that his experiments were 
successfully repeated by Drs. G. C. Stockman and C. 
W. C. Prentice, who, having selected ten suffering 
passengers, each seated himself with five of them and 
‘timed the breathing in the following manner: They 
(the doctors) raised the hand from the knee, indicating 
an inspiration, and down again for an expiration, thus 
timing the respirations to exactly twenty per minute. 
At the expiration of one hour the active symptoms in 
each case had entirely subsided.” By this time the 
doctors had thoroughly educated their patients in the 
modus operandi of the cure. The cases continued to 
be permanent “cures” during the remainder of the 
voyage from Queenstown to the United States. The 
writers conclude by asserting that ‘the cure is infalli- 
ble in all cases that persist in carrying it out.”— Medi 
cal Record. 
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Play Grounds on the Tops of Houses, 


A plan for school play grounds, which has obtained 
in London for some years, has been mooted in New 
York in connection with new school buildings in the 
crowded tenewent district of the east side. In these 
regions space is limited and dear, and the play rooms 
are usually in dark and damp basements. Now it is 
proposed to try the experiment of having play grounds 
on the roof. The plan is to carry the walls up another 
story, but to have no roof. In wet weather a canvas 
top would be spread over the room, but at all other 
times the children would have the full benefit of the 
air and the sun. This experiment has been tried in 
London, and has been found to work satisfactorily, 
and in one case a glass roof—forming a “crystal room ” 
—was set up, tothe great delight and comfort of the 
little ones. The Sanitary News assures us that the 
aerial experiment in play grounds will certainiy betried 
in connection with one of the New York schools. 
+0 ~——— 


THE Michigan University, Ann Arbor, Mich., opened 
October 2, with over 2,000 students—a larger attend- 








The ran of the North German Lloyd line eoants from 


anee than ever before. 
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Warnerke's Process, 

Mr. Leon Warnerke early in the year 1881 made the 
important discovery that in a gelatine negative de 





acted upon retain their original solubility. In fact, the 
gelatino-bromide film after exposure and development 
-an exposed carbon print for example. The soluble 
velatine can be dissolved away, 
tions upon which the light has had no influence. 
of the greatest advantages anticipated from this pro- 


cess was that glass in the field would be dispensed with | plication of hydraulics and electricity for his dinner 


and paper substituted in its stead, while, at the 
same time, other advantages would accrue. For 
example, halation would be avoided, and the 
operator would have more latitude in the ex- 
posure, as there would be practically two devel- 
opments, both of w hich gave a means of wodi- 
fying the ultimate result. Also, the negatives 
when finished could readily be either intensified 
or reduced to almost any extent. 

The process is this: The gelatino-bromide 
emulsion is spread upon paper instead of upon 
glass. The emulsion must contain no alum or 
analogous mwaterial—this is an essential. After 
exposure in the camera the image is developed 
with pyrogallic acid in the ordinary manner. 
It may afterward be fixed or not, for it makes 
very little difference in the end. The negative 
thus far completed is squeegeed, face down- 
ward, on to a glass plate, either collodionized 
or not, and then placed in warm water. Ina 
short time the paper comes off, leaving the film 
adherent to the glass. By the continued action 
of the warm water the gelatine, which has not 
been affected by the joint action of light and 
developer, dissolves away. In the end the image 
consists of the reduced silver in different thicknesses of | 
gelatine, while the deepest shadows are simply bare | 
glass. The negative can now be intensified to any re- 
quired extent and by any method, one of the simplest 
being a solution of permanganate of potash. It will 
be seen that, as the shadows are free from gelatine, 
there is nothing to be stained. If the image, instead 
of requiring intensification, is too dense, it may be re- 
duced by using hotter water, precisely as in developing | 
an over-exposed carbon print.—Br. Jour. 
— — oe 

What Modern Light and Heat Says. 

Scarcely a day passes but some new development in 
science is heralded, some new invention to cheapen 
production, or some new application of existing forces 
is made. In the progress of gas, electricity, and steam 
the path is marked by new devices and appliances. 
No sooner is a new process devised than another one 
equal to it or even better comes out, until it seems as 
though the range of improvement in certain directions 
had been fully covered. In the field of gas production 
the changes in the last few years have been radical. 
Natural and fuel gas have come into use, new processes 
invented, until to-day gas is produced at a lower 
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veloped with pyrogallic acid the parts which have/| an influen 
been acted upon by light are rendered insoluble in| the decoration of public and private parks. They will 
warm water, while those portions which have not been | certainly make use of this new wethod of producing 
| startling effects 
| Hotel, of Paris, have transformed the fountain which 


becomes precisely analogous to bichromatized gelatine | decorates the middle of the court yard, and the s 


leaving only those por-| Gaston Menier, a well known scientific amateur, has 
One | devised a charming modification of these fountains, and 





figure than ever before, and the gas engine, though 
not a recent production, has 
been remodeled and improved 
until it stands high in the 
class of transformers of en- 
ergy. The steam engine, the 
dynamo, and the motor have 
all been subject to the same 
changes, until each year sees 
them more efficient and better 
suited to the demands made 
upon them. The electric rail- 
way, which has now come into 
general adoption, has in so 
short a time been developed 
into what is now a practical 
and commercial success that 
it scarcely seems possible, and 
yet it is claimed that a new 
application of this will soon 
be made on which such high 
speeds will be attained that 
our present electric street 
railways will be to it in com- 
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LUMINOUS FOUNTAINS FOR DINING TABLES.* 

The luminous fountains at the Paris exposition 
elicited universal adwiration, and will certainly have 
ce upon landscape artists who have in charge 


Already the managers of the Grand 
pouts 


and sprays of different colors may be seen nightly. Mr. 


bas constructed a device that wakes use of this ap- 





shown in Fig. 1. 
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It is seen that, by moving the handle: 
attached to the chains within the tubes, T T, the di; 
ferent frames are moved. There are five pairs of 
frames, and by combining these, various effects may 
be produced. For variegated lighting, plates of 
glass are provided with holes in the center, in which js 
placed a disk of another color. The central jet and 
the circular ones are thus colored differently. The 
whole device is covered and decorated with flowers, so 
that no one may suspect the arrangement underneath 
An ordinary dining table is used, with a handsome 
basket of flowers at the center, and it may be well im 
agined what an effect is produced, when suddenly th« 
different colored lights are turned on, and a fountain 








Fig. 2._LUMINOUS FOUNTAIN AS USED AT THE DINING TABLE 


OF MR. GASTON MENIER. 


table. We have already illustrated in these pages 
a curious feature of his dinner table in which the 
plates, ete., travel about the table on an electric 
railroad and stop in front of each guest. This new 
device, however, presented a more serious problem, as 
there was so little space in which to carry out the 
necessary steps, but all the difficulties were overcome 
by Mr. Menier, who personally directed the work. 
Anopening about 4 ft. long by 3 ft. wide was made 
in the center of the table, and thiswas lined with a 
zine basin polygonal in shape and with sloping 
sides. The electric light projector is located at the 
middle of the bottom of the basin in a circular metal 
box, which has a mirror at the bottom, and a plain 
glass top. Six incandescent lamps are placed in a 
circle, three of which may be seen in the cut. Special 
pains have been taken to prevent the cold water from 
cracking the glass, which is somewhat near the six 
lamps. This is accomplished by placing asecond plate 
of glass between the water and the other glass, which 
prevents contact of the water with the latter. Above 
this box are located two circular sprays, and one rose 
spray : water is supplied through pipes concealed under 
the floor. Each pipe is provided with a faucet located 
within reach of the host, who thus can regulate the 
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variegated in color is seen to spring from the 
center of the centerpiece of flowers. 
———-— —___ 0+ @ +e 
The Phenomenon of Light. 

Prof. Wiedemann gives the name * lumines 
cence” to the phenomenon of a body radiating 
light waves at a temperature which corresponds 
only to greater wave lengths, and he shows 
that the phenomenon is more frequent than is 
usually supposed. Luminescence includes al! 
such cases as phosphorescence, fluorescence, 
vacuum tube discharges, as well as cases of 
chemical action, including many instances of 
flame. 

Prof. Wiedemann’s theory may perhaps be 
crudely indicated in a few words. In the case 
of a gas ata given temperature and pressure, 
its total energy, according to the usual hypo 
thesis, is distributed according to a fixed and 
perfectly definite ratio between the internal 
vibrations of its molecules and their motions 
of translation. If this were not so, there could 
be no condition of equilibrium. If, however, 
the molecules be subject to certain kinds of 
periodic disturbance, the equilibrium between 
the two kinds of molecular motion may be upset. The 
balance tends to restore itself as soon as the exciting 
eause is withdrawn; but meanwhile, if the internal 
movements have been augmented at the expense of 
the external, we should have the phenomenon of 
luminescence. Similar views, with due restrictions, 
are applied to solids, and it is shown that if the 
restoration of balance does not appreciably commence 
until the excitation is withdrawn, we get what we 
call phosphorescence ; if it proceeds concurrently, we 
have fluorescence. It would certainly appear that 
in the hands of Prof. Wiedemann this theory is at the 
very least destined to throw further light upon the 
nature of Geissler-tube phenomena. — Electrician. 

The Shoe Contract System. 

One of the curses of the shoemakers of Quebec is the 
contract system. In many shops the larger part of 
the work is let out at contract at a rate per pair, and 
the petty boss hires his own gang or team. For in- 
stance, one man will contract to do the lasting and 
tacking on of one sole, another will contract to do the 
heeling, another the finishing, ete. This has to some 
extent been done in our factories, but never to the ex- 
tent that it is in Quebee. And while we have the divi- 

sion and subdivision of work 














down pretty fine, in some re- 
spects the Quebec manufac- 
turers are ahead of us. 

In one factory I saw six men 
lasting one shoe. They sat on 
benches similar to our hand 
sewers, The first man picks 
up the last and tacks on the 
innersole, draws the upper 
over the last, and drives a 
tack at the heel, toe, and 
shank. He then throws the 
last to the next man, who 
draws the upper into shape 
and tacks it just enough to 
hold. The third man begins 
lasting the toe, and the next 
the heel, and so on until the 
shoe is ready for the heeler. 

It is surprising how expert 
men become in performing 
their several parts. I timed 











parison as one to twenty. It 
cannot be questioned that no 
science has in the past made 
such phenomenal development as applied electricity, 
ind it is predicted that the next decade will see even a 
«reater one. 

———————— 

Simple Dead Finish. 

For a simple but not very solid dead finish for 
walnut, proceed as follows : Take equal parts of burnt 
umber and finely ground pumice stone, and mix them 
together. Apply with a woolen rag or hair cloth 
dipped in raw or boiled linseed oil. Clean with soft 
old cotton rags. The longer and harder the rubbing, 
the better the results. The walnut need not be filled 
or eiled. 


——— 





Fig. MECHANISM OF THE LUMINOUS ELECTRIC FOUNTAIN 


different effects he wishes to produce. The variation 
in the colors is produced by means of the interposition 
of different colored glasses between the light reflector 
and the fountain. Each glass is mounted ina frame 
about a foot wide. These frames (see cc) slide in 
grooves arranged for that purpose. They arearranged 
in pairs with a sufficient space between them to allow 
the white light to pass when the water is not to be 
colored. Each pair of frames is provided with a chain 
which passes over a pulley, P, ontside of the basin and 
to the chair of the host. The arrangement is clearly 


* G. Mareschal in Za Nature. 





a gang who were making 
hand-nailed work, and from 
the time when the first man 
picked up the upper and last to the time when the 
shoe was ready for the heeler—lasted and sole laid 
and nailed—was just three minutes. It seems also 
incredible that this should be the case, yet it is true 
nevertheless. I have seen some pretty quick lasters 
working in some of our Brockton and Lynn factories 
but for genuine hand-lasting machines I have to give 
Quebec the palm.— Boots and Shoes. 
reece atin cee 


CARRIAGE manufacturers are predicting that in the 


not distant future wooden wheels will be done aW¥*) 
with, and steel wheels substituted, on account of ‘ 
increasing scarcity of lumber for wheels. 
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THE PITS AND DOMES OF MAMMOTH CAVE. 


BY H. C. HOVEY. 











Oval valleys in cavernous regions convey the surface 


waters to subterranean channels, whence they finally 
emerge as flowing streams. These channels are usu- 
ally horizontal avenues whose walls retain horizontal 
projections that mark successive drainage levels. 
There are five such levels, or tiers, in Mammoth Cave. 
Here and there these floors are broken through, thus 
forming spacious halls with surrounding gal- 
leries. The noblest specimen of these is a lo- 
cality known as *‘ The Chief City,” an assembly 
hall for dusky warriors and sagamores in pre- 
historic times, as is proved by the tons of 
Indian relies that have been found there, most 
of which have been carried away by visitors or 
else consumed as bonfires to light up the cave. 
Bayard Taylor measured the room and pub. 
lished his figures: ‘* Length, 800 ft.; breadth, 
800 ft.; height, 125 ft.; area, between four and 
five acres.” The dimensions have been care- 
fully taken this year, and after allowing for 
every possible error, we now report the Chief 
City as being but 450 ft. long, 130 wide, with a 
circumference of about 1,500 ft., and an area of about 
one and one-third acres. Yet these are surprising 
dimensions, and leave it as the largest of kn>wn cave 
halls with a single exception. 

Numerous vertical shafts have also been cut, by the 
action of whirling water freighted with sand and 
gravel. Some of these are diminutive affairs, while 
others are truly frightful abysses. One who should 
approach a shaft from an upper level would call it a 
“pit,” while he might describe the same cavity as a 
“* dome,” should he approach it from alower level. Of 
course this has created some confusion in cavern nom- 
enclature. At the extremity of Bat Avenue you find a 
long narrow opening called the Crevice Pit. And for 
thirty years that was its only name. But then it was 
discovered that the enlargement below was into an 
enormous room called the Mammoth Dome. It is not 
easy to realize that the narrow pit and the mighty 
dome are identical. 

My exploration of this interesting locality led to the 
conjecture, some years ago, that other pits might be 
found to undergo similar enlargement below the upper 
level by which they were approached; and that all 
the domes, if examined from above, would be found to 
terminate in pits instead of being capped by slabs, or 
ceilings, or roofs, as they are commonly said to be. My 
inquiries were directed to various portions of the great 
cavern, but the most important results were obtained 
in the remarkable region of pits and domes reached by 
leaving the Main Cave through the aperture behind 
the monolith known as the Giant's Coffin. Some of 
these have been visited by thousands of tourists, whose 
narrations have made Gorin’s Dome, the Side-Saddle 
Pit, and the Bottomless Pit familiar to many readers. 
The early reports were absolutely extravagant. And 
even sober geologists, who have doubtless meant to 
tell the truth, have accepted and published such re- 
ports without verification. As the vertical distance, 
from the upper surface of the limestone, whence the 
cave is carved, down to the lowest drainage level, has 
been determined by barometric measurement to be 
but 328 feet, it is possible that some of the shafts cut 
through the entire series of tiers might show a corre- 
sponding depth, were they free from debris. But as 
all of them are thus encumbered, that fact must always 
be taken into consideration in every estimate. 

Creeping through a low passage opening from the 
Arched Way, the Covered Pit is presently 
reached. It has long been known, but never 
crossed by a visitor until about eight years Wb, 
ago, when, following the intrepid guide Y 
William Garvin, I ventured over its loose 
slabs of limestone, reasoning that stones 
which had held their position for unknown 
centuries would not be likely to give way 
merely because a few more pounds were add- 
ed to their weight. Safely beyond this dan- 
gerous chasm, we explored the hitherto un- 
known realm with highly interesting results. 
Only a few steps had been taken before we 
encountered another shaft, which we pro- 
visionally call Pit No. 2. Its mouth takes 
up the entire passageway. The roof is partly 
arched. The chasm itself is an irregular 
oval, estimated at 10 by 20 feet across. Skirt- 
ing around it by a side passage, we found 
Pit No.3. The floor and roof of the way 
were so close together as to leave barely 
room for us to lie on our faces and pull our 
selves out on a rock overhanging the abyss. This pit 
was circular and overarched by a dome whose height 
was estimated at 30 feet. 

Let me here remark that the region I am now de- 
scribing has not been visited since then by any one 
*xcept the guides, until last April, when Mr. Ben 
Hains, of New Albany, whom I had requested to ob- 
tain photographs of various places in the cave for my 
use, laid his eamera aside, and with plenty of material 











‘or chemical fires, and with a very long line and a 
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suitable plummet, followed in my footsteps in order to 
complete the perilous task I had previously begun. 
He lingered long enough over the Covered Pit to drop 
his lead through its black crevices and determine its 
depth to be 47 feet, although the appearance when 
lighted by fire balls indicated a much greater depth. 
He found the first bottom of Pit No. 2 to be 87 feet be- 
low the ledge of observation. But on illuminating it 
a black spot was seen near the center of the floor, into 
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on the opposite side. A few more steps brought us to 
the farther edge of the Bottomless Pit, with its bridge 
in full sight, fifty feet away, and Shelby’s Dome above 
it. There is no dome above Scyila and Charybdis, the 
roof being quite flat, and not more than three feet 
from the fluor of the passageway. William thought it 
possible to craw! down into the Bottomless Pit for a 
short way and thus cross to the bridge. But it seemed 
safer to return as we had come in. Accordingly we re 

traced our steps until we regained the familia: 
path trodden by so many thousands. I regret 
that Mr. Hains did not measure Scylla, espe- 
cially as he doubts my own figures above; but 
he measured Charybdis, and found it to be 
79 feet deep. , 

The task remained of getting to the very bot- 
tom of these pits whose mouths we had been 
examining. Our supposition was that the sin 
gular winding way known as Fat Man's Misery 
had at some former time been the channel 
through which the waters accumulating in the 
pits when less deep than now found their exit 





DADA to the large bodies of water in River Hall. 


which, after several attempts, Mr. Hains succeeded in 
dropping his plummet, when the line spun out for 48 
additional feet before resting, thus making 80 feet in 
all. Pit No. 3 was found to be only 30 feet deep. But 
a suspicious black spot attracted attention near the 
farther side, only about a foot in diameter, that might 
have passed for a shadow had not the explorers already 
had some experience concerning such indications. The 
guide wrapped a cloth saturated with coal oil around 
a pebble and succeeded in hitting the mark. The burn- 
ing ball went roaring down into what proved to be a 
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very deep pit. It is difficult for any one who has not 
been similarly situated to realize what a dismal, melan- 
choly sound is made by such a weird messenger. It 
required some dexterity for Mr. Hains to swing the 
lead and drop it into the hole ; but when done the line 
ran out 59 feet more, making 89 feet in all. 

Scylla and Charybdis, twin pits that lie beyond, were 
described and named by me in 1881. Their black jaws 
yawn on either side of a sort of rude bridge of rocks 
wedged in between. In other words, the two pits are 
really but one, the upper portion being divided by a 
narrow wall. Clambering down into Scylla to a con- 
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venient ledge, I timed the fall of pebbles and con- 
cluded the depth to be 220 feet. The guide lowered a 
lighted lamp till it rested at a point far short of that 
distanee. In trying to disentangle the cord it was 
burned off, and what remained was 135 feet long. The 
ledge on which the guide and I sat was a mere strip 
with a wide crack running through it. On leaving it 
a large fragment of rock was dislodged that went thun- 
dering down the chasm. On gaining the narrow path, 
only a foot wide, we climbed up to the more level way 








Entering therefore a rift in the rocks pointing 
back toward the pits, we had no great trouble in 
reaching what proved to be the Bottomless Pit, at 
a point about 40 feet from its bottom. By burning 
magnesium we could plainly see the bridge far above 
our heads. A volume of smoke attracted our atten- 
tion, issuing from a window not far from us, which 
was found to be an opening into Charybdis. The 
suoke came from blue fire we had ignited just 
before leaving it. The idea was then suggested to 
my mind that all these numerous pits, clustered 
within an area not exceeding 600 yards in diame- 
ter, were probably connected with each other. This 
has now been confirmed by Mr. Hains’ more recent 
discoveries. Aware of what had already been done, he 
made another and a successful attempt to reach 
the lowest level. He found, in the lower corner of 
the room known as Great Relief, an opening intoa 
narrow, tortuous, and muddy passage, which he fol- 
lowed for half a mile, meanwhile crossing a branch 
that leads out to what is called the Dead Sea. Sud 
denly he emerged into a vast and gloomy place 
which proved to be Charybdis. He was on the. very 
floor of the profound chasm. By the aid of pow- 
erful magnesium lights the outlines of the immense 
hall were made visible. It has the appearance of some 
vast cathedral, and its magnitude is surprising when 
compared with the size of the pits that open from it 
like so many chimneys. The largest part is directly 
under the Bottomless Pit. Beyond it the width of the 
hall varies from 10 to 30 feet, and its height varies 
from 35 to 135 feet according to the uneven floor which 
rises in a series of high pointed hills, steep and slip- 
pery. It changes to a crevice only six feet wide. The 
last 20 feet of the floor was composed of loose rounded 
sandstone rocks, sloping up against the end, where 
there was a cascade, which probably falls down 
through the Covered Pit, as the noise it makes can be 
heard from above. In the walls were found fossil she!ls 
and corals, the latter in large bunches like petrified 
moss. These are characteristic of the Saint Louis 
limestone, and the sandstone belongs to the overly 
ing Chester group. 

Mr. Hains regards the deepest part of this hall to be 
the lowest corner of the Bottomless Pit, where he 
found a measurement of 94 feet and 6 inches. Add to 
this the height of the upper passageway and the 
overarching Shelby’s Dome, and the total would prob- 
ably be as much as 160 feet. Directly under 
the bridge the distance is 79 feet. From 
under side of the bridge hang long graceful 
fringes of fungoidal growth, white as snow, 
and looking like splendid stalactites. The 
view was superbly grand on every side, and 
equal to anything else yet found in Mam- 
moth Cave. The place is not of easy access, 
and will probably never be thrown open to 
the public. Indeed, it was with difficulty 
that Mr. Hains and his guide, William Gar- 
vin, succeeded in getting out from the low- 
est part of Charybdis, which they effected 
only by the aid of a timber that had floated 
over from the ruin of one of the old bridges 
during some rise of the waters. It is not 
yet proved that Gorin’s Dome, the Side 
Saddle Pit, and Ariadne’s Grotto are con 
nected with the rest of the group, although 
that is my confident conjecture. But we 
certainly have demonstrated that six or more 
great pits are united into one subterranean 
apartment of magnificent proportions. It is respect- 
fully suggested that this newly discovered and wonder- 
ful room should be named, in honor of the President 
of the United States, ‘‘ Harrison Hali.” 

The aecompanying cuts were sketched under pecu- 
liar difficulties, and are merely designed to help the 
reader to get a general idea of this interesting locality. 

a em 

A SPRING of natural cologne, with the perfume of 

patchouli, has been discovered in Algiers. 
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Viper Bite Treated by Alcohol, 
BY JOMUN B. HAWES, M.D,, ASSISTANT SURGEON, STEPHANS HOSPITAL, 
REICHENBERG, BOHEMIA 

In making my rounds of the wards on Sunday, the 
7th of July, my attention was attracted by a priest ad- 
ministering the last sacrament to a youth. The re- 
ligious ceremony being ended, I proceeded to examine 
the patient, a boy aged twelve, and found that twenty- 
four hours before, while gathering whortleberries, 
barefooted, he had been bitten by a viper in the toe. 
lhe marks of the fangs were plainly to be seen. 

The boy was unconscious, pulseless, and cold. The 
leg swollen to the hip and quite blue. A faint and 





very rapid heart beat and a hurried and superficial 
respiration showed plainly the desperate condition of 
the patient. Hot claret and warm covering had been 
used against the collapsed condition, but the patient 
vomited the claret immediately. The doctors, who 
had been in consultation, bad informed the family that 
the boy must die,and at the time of my visit the father 
and brother were waiting in the corridor, expecting 
every moment to be informed that the end had come. 

| ordered a bottle of fine coguac at once, and at four 
o'clock P.M. commenced giving teaspoonful doses of 
pure brandy by pouring it well back on the tongue 
every five minutes. Not until about six o'clock was 
any Improvement to be noticed, although the brandy 
was retained. At this time, however, the pulse was to 
be felt, though it was very faint. 

This treatment was kept up, increasing the intervals 
sowewhat between the doses, until midnight, when 
the patient was conseious and the heart's action im- 
proving. After ordering tablespoonful doses of cognac 
to be given every half hour during the night, I re- 
turned home. 

The next morning the visiting doctors were aston- 
ished to find the boy not only alive but very drunk, 
the heart working beaatifully. He had taken in this 
time about fifteen ounces of brandy. The leg had in 
the meantime been rubbed every half hour with cam- 
phor water, and its warmth and rosy spots here and 
there showed the renewed circulation. The brandy 
was discontinued and the externa] treatment kept up. 
Rubbing, however, caused much pain, as the limb was 
extremely tender. Owing to this fact, indeed, the pa- | 
tient could not be discharged until the 19th, twelve 
days after his admission, though he had entirely re- 
covered from the effects of the bite, as well as of the 
brandy, by the fourth day. 

The case has excited much interest here, and was | 
published in the Vienna and Prague as well as the| 
local journals as a novelty, for, strange to say, the doc- 
tors here were not familiar with the cowboy method | 
of treating snake bites 

The interesting point in the case is that the alcohol 
prodneed its effect at so late astage, and that it caused 
no vomiting.—The Medical Record. 

—-+ oe 

Opening of the New Dry Dock at Norfolk. 

This new government structure was successfully 
opened on the 19th ult. The work of flooding the dock 
commenced at ten o'clock, and a few minutes before 
twelve o'clock the Yantic was swung around and into 
the dock, and two hours later rested high and dry on 
the bilge blocks ready for such repairs to her bottom 
as might be necessary. An elaborate banquet followed 
in the loft of one of the large buildings in the yard, at | 
whieh all of the officers of the yard, in addition to the | 
Visiting party, were present. 

The construction of the dock was commenced in De- 
cem ber, 1887. The time limit expressed in the contract 
is 24 calendar months, but the time consumed was 
only 21 months, and had it not been for the unforta- 
nate flood of April last, which filled the basin and en- 
tailed a great deal of damage, the structure would have | 
The dimen- 
sions of this magnificent dock are as follows: 

Length over all on coping, 580 ft.; length over all| 
inside of caisson, 500 {t.; width on top amidship, 130 
ft.; width on floor, 50 ft.; width on floor at entrance, | 
53 ft.; width on top at entrance, 85 ft.; depth of gate | 
sill below coping, 304¢ ft.; high water, 2544 ft. 

The machinery for operating the dock consists of 
two centrifagal pumps, each 42 inches diameter, driven 
by two vertical engines 28 inches diameter of cylinder 
by 2% inches stroke, with adjustable cut-offs, steam | 
power being furnished by three steel Scotch boilers, | 
13 ft. diameter and 11 ft. long. The entire pumping 
plant was furnished by the Southwark Foundry and | 
Machine Company, of Philadelphia. 

These pumps have a capacity of 80,000 galions per 
minute, enabling the dock to be emptied of water 
(without a vessel) in about ninety minutes, and with a 








been ready to receive a vessel July 1 last. 


vessel of moderate displacement in much less time. 
The contract price for this dock complete is $500,000. 

The docks constructed by Messrs. J. E. Simpson & 
Co. have been highly approved by the highest authori- 
ties in this as well as in foreign countries, and they 
may well feel gratified with this their latest produc- 
tion. They have also the contract for the dock at the 
Brooklyn Navy Yard, which is nearing completion, 
and at the United States Navy Yard, League 
Island, Pa. 
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The Hydraulic Railway at the Paris Exhibition. 

In the SCIENTIFIC AMERICAN SUPPLEMENT, No. 717, 
we gave illustrations and a description of this curious 
exhibit, The following additional account, which we 
find in the Angineer, will be found interesting : 

There bas been in operation at the Paris exhibition 
since the 20th of July a very remarkable invention, 
Barré’s Chemin de Fer Glissant. Certain very errone- 
ous notions have been formed concerning it which the 
following description will perhaps set at rest. 

Many years ago an engineer, whose name we forget, 
proposed to substitute for wheels slippers which should 
slide on rails; and to lubricate them it was proposed 
that the rails should be wetted. We need scarcely say 
that the scheme was ridiculous, and came to nothing. 
There is an apparent resemblance between this pro- 
posal and M. Barré’s railway, but the resemblance is 


only apparent, there being a vital difference between |: 


the two. The idea of the Chemin de Fer Glissant in 
a practicable form originated some years ago with the 
late M. Girard, of turbine fame, and it has been worked 
into shape by M. Barré; and when we add that it is 
looked upon with much favor by most eminent French 
engineers, it will be seen that ‘ there is something in 
it.” The principles involved admit of being stated in 
a very few words. If two smooth plates of iron in con- 
tact have water under pressure forced between them, 
they will be driven apart, the water escaping all round ; 
and if the distance is small, capillary attraction will 
reduce the discharge. Under these conditions, the 
friction of the plates on each other would be reduced 
to nothing in theory, and in practice it would be ex- 
tremely small, and due only to the possible contact 
here and there of the two metal faces. M. Barré car- 
ries his vehicles on patins, or slides, and plate rails. 
Each patin is fitted with a pipe at the upper side, and 
through this water is driven at a pressure of about 
150 lb. on the square inch. The result is that metallic 
contact is prevented, and the resistance of the slide to! 
motion becomes almost incredibly small. So much for 
the first principle. 

Secondly, in order to propel the train thus supported, 
M. Barré fixes ander his carriages what is literally the 
driven buckets of a turbine unrolled ; that is to say, a 
trough fitted with cross blades. Along the railway he 
lays a water main, provided at intervals with stand 
pipes. The ends of these pipes are fitted with a few 
guide vanes, and constitute a section of the guide wheel 
of a turbine unrolled. Water is discharged from these 
into what we may term the bucket rack under the car- 
riages, and the rack is propelled, and with it the car- 
riages, just as the driven ring or bucket wheel of a 
turbine is propelled. The whole scheme is thus per- 
fectly simple, mechanical, and consistent with well- 
known hydraulic laws. The principles involved being 
stated, we may now proceed to consider how they have 
been carried out in practice. 

The little railway in the exhibition grounds is 500 ft. 
long, and is carried on a light iron framing about 6 ft. 
high. No attempt has been made to keep it level, and 
one end is considerably higher than the other. Some 
of the inclines are as steep as 1 in 50, but they make no 
difference to the progress of the train. The rails are of 
cast iron, 9 in. wide, and planed. They are laid to 


| about the normal gauge, and rest on longitudinal tim- 


bers. The space between the longitudinals is made up 
with sheet iron, on to which the water escaping from 
the slides is discharged, and collected for use over and 
over again. The hydraulic main is fitted with air ves- 
sels, which are simply enlargements of the pipe, and a 
pressure is maintained in the main by a pumping 
engine at one end. The pressure is about 150 lb. per 
square inch. The sleepers, or patins, are about 18 in. 
long, and a number of shallow grooves is made on their 
faces, for just the same reason that grooves are put in 
the piston of an indicator, namely, .o diminish leak- 
age. The stand pipes, or propulsewrs, are disposed at 
such intervals that one is always acting onatrain. As 
the train approaches each it opens a valve, and water 
is discharged into the bucket rack. As the train leaves 
it, it closes the valve and prevents the further dis- 
charge of water. Thus it will be seen that the distance 
apart of the propu/seurs is fixed by the length of the 
train. Long trains, however, might have more than 
one propulseur in action at a time. There are, it is 
proper to explain, two bucket racks and two sets of 
stand pipes ; one for driving the train in one direction, 
the other for propelling in the opposite direction. The 
water for the patins is carried in a steel plate reservoir, 
a heavy pressure of air being waintained in it to expel 
the water. The vehicle carrying the reservoir weighs 
six tonnes, the carriages two tonnes each, seating 
twenty-four passengers. The surface of each patin is 
about 150 square inches, and the load on it 1°5 tonnes, 
or 3,000 lb., and 3,000 + 160 = 20 lb. per square inch, 
and if the water can be maintained at that pressure 
between the surfaces, no metallic contact can take 
place. About this there seems to be no difficulty. 

In the little experimental line there is a fall at each 
end. The train stands at rest on this incline, the water 
being shut off. When the signal is given to start, the 
driver opens a valve, and water is driven between the 








slippers and the rails. The train then starts instantly 
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down the hill, the propulseurs then come successively 
into action, and the train proceeds on its way. Even 
when running at its highest speed it can be stopped 
with startling rapidity by shutting off the water from 
the slides. The moment the two metal faces come into 
contact, a very powerful brake action takes place. The 
consumption of water for each slide is stated by M. 
Barré to be 60 liters per minute, or a little over 13 gal- 
lons. The water required for driving the train he 
gives as 8 gallons per ton per mile, under a pressure of 
150 lb., the smallness of the quantity being due to the 
fact that the train has searcely any resistance save 
that of air. The 500 ft. at Paris are traveled in half a 
minute, including the time spent in starting and stop- 
ping. This is a little over eleven miles an hour, and is 
very good work indeed, considering the shortness of 
the line. 

Such, then, in brief, is the Chemin de Fer Glissant 
otherwise known as the hydraulic railway. It is obvi- 
ously impossible, on the limited data available, to 
pronounce an opinion concerning its fature of much 
value. Nothing can be said concerning the cost of 
working. It is clear that in its present form, at all 
events, it cannot in any way compete with steam on 
the great lines. But there are, no doubt, many places 
where water can be had for nothing under pressure, to 
which th system would be suitable. So far, however, 
as we can learn, the intention of M. Barré is to push 
his invention for elevated railways in cities. For such 
it has, no doubt, supreme advantages. It is practically 
entirely noiseless ; there is no smoke, no dust ; and the 
motion is luxuriously easy. There can be no derail- 
ments, and the weight of the rolling stock can be re- 
duced to the lowest dimensions. Further experience 
is, however, needed. Sir Edward Watkin has been so 
impressed with what he has seen that on behalf of the 
Metropolitan Railway Company he has offered M. 
Barré a site near London on which to erect an experi- 
mental line two miles long. If the track is circular, 
we shall have the largeet turbine ever made, its Uiame- 
ter being about two-thirds of a mile. We may add, in 
conclusion, that M. Barré believes that hitherto un- 
heard-of railway speeds may be attained on his system. 
Time will show, perhaps, how far his expectations will 


be ful4Silled. 
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Disease of the Heart, 

In diseases of the heart which persist for a long time 
and finally end—as a very large proportion of them do 
—in slow decline and a lingering death, dropsy always 
sets in. In the late stages it is a most intractable 
symptom, and adds greatly to the suffering experi- 
enced. In the treatment, physicians have been wout 
to depend largely upon a diet of milk, which, in cases 
where it is well borne and can be persisted in, always 
acts well. But there are many patients who, for vari- 
ous reasons, cannot be kept ona milk diet for any 
length of time. To some it becomes abhorrent after 
a while, and others cannot really digest it properly, as 
simple food as it is. And, besides that, a milk diet is 
unsuited to no small proportion of patients affected 
with cardiac diseases. We have reference to those 
who cannot be kept quiet, says a writer in the Boston 
Journal of Commerce, but who insist upon being up 
and about, often in the open air, if not engaged in 
light duties. Prof. Germau See, of Paris, has long 
been engaged in study to learn what elements in milk 
rendered it such an admirable agent to stimulate the 
kidneys, increase the flow therefrom, and hence prove 
of such great service in dropsies. As a result of his 
investigation he is convinced that the one important 
element is sugar of milk. Acting upon that theory, he 
selected twenty-five patients with heart disease, in all 
of which there was more or less dropsy. To each he 
gave 100 grammes of the sugar of milk a day, dissolved 
in two quarts of water. In all these cases a marked 
effect upon the kidneys was felt within twenty-four to 
forty-five hours, and the dropsies diminished rapidly, 
and almost all such swellings disappeared altogether 
after a series of treatments lasting from six to eight 
days. This discovery is likely to prove one of the most 
important which has been made in the medical world 
for years. 


ese di tadtiaae 
Endorsing. 

The system of endorsing is all wrong, and should be 
utterly abolished. It has been the financial ruin of 
more men than, perhaps, all other causes. Bookkeep 
ing, a journal devoted to merchants, clerks, and busi- 
ness men, advises our young men especially to study the 
matter carefully in all its bearings, and adopt some 
settled policy to govern their conduct, so as to be ready 
to answer the man who asks them to sign his note. 
What responsibility does one assume when he endorses 
anote? Simply this: He is held for the payment of 
the amount in full, principal and interest, if the maker 
of the note, through misfortune, mismanagewent, or 
rascality, fails to pay it. Notice, the endorser assumes 
all this responsibility, with no voice in the managewent 
of the business and no share in the profits of the trans- 
action, if it proves profitable ; but with a certainty o! 
loss if, for any of the reasons stated, the principal fails 
to pay the note. 
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MEASUREMENT OF RESISTANCE.* 

The simplest method of measuring resistance is that 
known as the substitution method, in which the un- 
known resistance and a galvanometer are placed in the 
circuit of the battery. The deflection of the galvano- 
meter needle is noted A variable known resistance is 
then substituted for the unknown resistance, and ad- 
justed until the deflection is the same asin the first 
ease. The variable known resistance will then equal 
the unknown resistance. If the current is so great as 








Dd 
Fig. 1.-DIAGRAM OF WHEATSTONE’S BRIDGE. 


to cause a deflection of the needle much exceeding 45°, 
it should te reduced either by removing some of the 
battery or by the introduction of extra resistance into 
the circuit. The same conditions must obtain through- 
out the weasurewent. 

The Wheatstone bridge presents the best known 
method of quickly and accurately measuring resist- 
ances. Any galvanometer may be used in connection 
with the bridge, the Deprez-D’Arsonval galvanometer 
being the best for most purposes. The bridge method 
was originally devised by Mr. Christie. The late Sir 
Charles Wheatstone’s name is attached to the inven- 
tion, in consequence of his having brought it before the 
public. The principle of this apparatus is illustrated 
in Fig. 1. A current, in passing from 1 to 2, divides, a 
part passing over 1, @, 2, another part passing over 1, 
b,2. Forevery point in 1, a, 2 there is a point in 1, 
b, 2 having the same potential. If these two points of 
equal potential be joined by a conductor, no current 
will pass through the conductor, In the diagram the 





Fig. 2.-BRIDGE RESISTANCE BOX. 


points of equal potential are marked a, b, and they are 
connected by a conductor in which is inserted a gal- 
vanometer. 

A, B, and C are known resistances, and D is the un- 
known resistance. When A: B::C:D, the galvano- 
meter needle will stand at 0. The resistance, C, is 
variable, so that when the unknown resistance, D, is 
inserted, the resistance, A, is adjusted until the needle 
falls back to 0. 

The commercial form of Wheatstone’s bridge is rep- 
resented in Fig. 2. 

In this instrument a number of coils are suspended 
from the vuleanite cover of the box and connected with 
brass blocks attached to the cover in the manner 
shown in Fig. 8, which represents a part of the resist- 
ance box. 

The terminals of the coils are connected with ad- 
jacent blocks, so that a current entering at A will pass 
from the first block down through the first coil, thence 
to the second block. In the present case the second 











HY HY 


Fig. 3.—RESISTANCE BOX CONNECTIONS. 


and third blocks are connected electrically by a plug 
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cuit. Thecoilsof the resistance box are wound double, 
so that the current passes into the coil in one direction | 


neutralizing any magnetic effects, 
Fig. 4 represents the top of the bridge resistance | 
box, and the cireuits diagrammatically. The three 
branches including the known resistance of the 
bridge, are contained in the resistance box. 
In this diagrum the connections of the battery 
and galvanometer, as shown in Fig. 1, are trans- 
posed for the sake of convenience in calcula- 
tion, but the results are the same. The resist- 
ances, A B, of Fig. 1 are each replaced here by 
three coils of 10, 100, and 1,000 ohms. These 
are called the proportional coils. The rest of 
the resistance box constitutes the adjustable 
resistance ; and 2, connected at D and C, is the 
unknown resistance. 
The galvanometer is connected at D B, and 
the battery at AC. The value of the unknown 
resistance, z,.is determined by simple propor- 
tion— 





@:B::e:8 
As shown in Fig. 4, the variable resistance 
R = 2163 ohms, s = 10 ohms, and 8 = 1,000 ohms, there- 
fore x = 21°63 ohms. 
The value of the proportional coiis may be expressed 
as follows : 


10 1 
i000 ~ 100 
10) Also 
mre 1010 
100 | 10 100 
1000 } 

0) 1100 
10 10 
100 
to} =! 
10m 10 
1000} 1100 
a 
»| od 
1000 | 1010 
100 | 
1000 — 00 
10 


The arrangement of the proportional coils may be 
1,000 : 1,000 for large resistances, and 10: 10 for small 
resistances. In using the Wheatstone bridge in testing 
eables or in measuring the resistance of an electro- 
magnet or a coil, to avoid delay caused by the deflec- 
tion of the needle before the current becomes steady, 
it is best to send a current through the four arms of 
the bridge (s, 8, R, x) before it is allowed to pass through 
the galvanometer. This is accomplished by means of 
the bridge key, shown in Fig. 5, together with its con- 
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between which the plug is placed, and when a plug is | quies from ‘\Hamlet” with different intonations, in 
removed, the coil at that point is thrown into the cir- | order to hear them repeated. 


A NEW INVENTION. 
“IT did not receive any valuable suggestions that | 


and out of it in the opposite direction, thus perfectly know of, in electricity, over there,” said he. “I am 
| studying on a device for a telephone, so that you can 
see the man you are talking to. I am almcst sure I 
can make it a scientific success, but I doubt if it will 
ever be a commercial one. Anything that is not a com- 
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Fig. 4.—DIAGRAM OF BRIDGE CONNECTION. 


mercial success, of course, | won't bother with. The 
scientific men abroad were greatly surprised that | was 
not more of a scientist, in the higher seuse of the 
phrase. They could not understand that I am be- 
tween the scientific man and the public. 

““ At Heidelberg the German ‘association of advanced 
scientists gave me a dinner, at which were 1,200 guests, 
The Grand Duke of Baden was there, with all his 
guards, and he delivered an address through the phono 
graph in German. It brought down the house. Every 
word of it was delivered in such clear tcnes ‘hat it 
could be heard out of doors. The people go to bed in 
that town at ten o'clock, but that night we were mak- 
ing things hum at three.” 

Professor Hertz, of Baden Baden, Mr. Edison said, 
was the deepest electrical scientist he had encountered 
in his travels. He thought that from experiments the 
professor was making he was on a fair road to discover 
just what electricity is. 

** Electric lighting in England and Berlin,” Mr. Edi- 
son added, ‘had takena great boom when I was there. 
All the foreign cities are ahead of New York. At 
Deptford, in Germany, I went to see the great 10 000 
horse power dynamo in operation. The Grand Opera 
and all other theaters in Paris are lighted by electricity, 
and no gas is allowed in them.” 

>-e-s - — 
The Hudson River Llluminated, 

* The increase in the number of electric light plants 
in towns and cities along both shores of the Hudson river 
is rapidly making the river at night a brightly illumi- 
nated marine highway, and pilots of steamboats of the 
night lines are well pleased with the situation,” says a 





nections, 


writer in Poughkeepsie. ‘* When the clouds run high 


This is in reality nothing more than a double key | 0" 4 cloudy night,” said a pilot, “ you can see the re- 


arranged to control the two parts of the cireuit inde- | flections from the towns and cities lighted by the elee- 





pendently, the upper key being arranged sg that after | tric lights fully sixteen miles. Yonkers is only seven- 
it is closed it may be still farther depressed to close the | teem miles from New York, and the sight is very clear 
lower one, the two keys being separated by an insulat-| between the two places. Pretty soon you come into 
‘ing button. the electric light of Tarrytown and Nyack, and it lasts 

The binding posts, a b, of the upper key are inserted | YOU till you get to Stony Point. From the latter place 
in the wire which includes the battery, while the bind- | UP through the Highlands it is very dark, but you 
ing posts, c d, of the lower key are inserted in the con- strike another electric light wave as you round West 
‘ductor including the galvanometer. When this key is Point. It is from Newburg, and the whole of Newburg 
depressed, it first sends the current through the arms = 


What Mr. Edison Noticed in Europe, 


of the bridge, and then allows it to pass through the ~~~} { \nw~ $$ 
gal vanometer. pe 4 . \ 
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| 
| Mr. Edison has returned from Paris, and among the 
remarks he made to the reporters are the following : 
| “The Paris exposition is simply bewildering! It is 
‘grand! Immense! If the Americans hope to surpass 
it they will have to get to work and never loiter. By 
the way, how is our Columbus centennial affair pro- 
gressing? Do you suppose they are really going to 
hold it here? They don’t seem to be raising money 
very fast. It’sa pity that our laws prevent raising 
money by the lottery system as the French did. There 
is no doubt that the exposition will be a success if the 
managers only get about it fast enough. I will fill 
every inch of space they are willing to give me, and 
there are hundreds of those who have exhibits at the 
Paris exposition who will do the same. The only thing 
I objected to in the Paris exposition was that they bad 
their machinery scattered too much. There were sixty- 
five wiles of aisles in it, and a man does not like to| bay is lighted by it. That wave lasts you till you get 








———41|I|- —~ 





Fig. 5..-BRIDGE KEY AND CONNECTIONS. 








‘inserted between them, so that the second coil is cut travel so far to see wachinery.” 
= the current taking the path of least resistance.} Every sort of electrical device was exhibited, he said, 
' '* current can pass from the third to the fourth ' at the exposition, but there was really nothing that he | 
locks only by going through the third coil,and to could say was new to this country. He had twenty- 
Pass from the fourth block to the fifth, the current five phonographs talking, playing, and singing con- 
ust pass through the fourth coil. Whenever a plug stantly. They fairly set the French people wild with | 
'* Inserted it euts out the coil connected with the blocks ‘enthusiasm. Mounet Sully, the French tragedian, was | 

*F-om “ Experi ” by George opkina greatly pleased with the phonographs, and whenever 
Co. publishers, Sow York. — wok ee “i came around always insisted on delivering solilo- 





|to New Hamburg, or after you round the Dans Kain- 


mer, when the Poughkeepsie electric wave is seen, and 
you hold that for twelve or thirteen miles, or till after 
you have rounded Crumb Elbow. It all makesa pilot's 
work much easier than before the electric lights were 
invented, and if the plants increase north of Pough- 
keepsie as rapidly as they have south, the Hudson 
will soon be illuminated nights all the way between 
New York and Albany.” 
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Scientific 








RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


Support FoR Raius.—John M. 
Robbins, Leominster, Mass, 


Combined with the rails 


and is adjustable both in its top and side sections to 
fit any size grate and mantel, to which it can be readily 
applied so that it will be firmly held. 
Pan.—Thomas O. Morton, Brooklyn, 
N. Y. This is a pan of which the upper edges are 


are metallic boxings and wooden stringers having | stiffened and ornamented by a bead composed of a 


coincident recesses, in conrpection with which are ased 
metallic ties having hooked end portions that lie in the 
recesses and embrace the rail flanges, with means for 
securing the ties to the boxes, making a continuous 
sapport for the rails of the track. 


| tube, preferably of brass, slotted and applied to the 
edges, the ends of the tabes being connected to form 
the proper finish, and the tubes being held in place by 
lips or fastening devices at the edge of the pan. 
Music HOLDER. — Burdett Guy, 


SrTeaM CaR HEATING APPARATUS. —! Oneonta, N. Y. This holder covers a longitudinally 


John L. Easley, New York, and Michael H. Whalen, 
Brooklyn, N. ¥. The heater and steam boiler are 
located at one side of and beneath a car, with heating 
pipes extending over the floor of the aisle beneath the 
usna!l form of crating, the constraction being especially 
adapted for street cars, and being designed to heat 
them without taking ap much room, and with buta 
smal! expenditare of fuel, 


Engineering. 


SMOKE CONSUMING FURNACE.—George 
W. Wilcox, St. Louis, Mo, This invention relates to 
steam boiler furnaces in which jets of mingled heated 
air and steam are projected upon imcandescent coal 
within the fire box, steam being used to induce air 
currents in the pipes and also to prevent the pipes from 


burning 


FuRNACK. — Alfred Don and John 
Sands, Sydney, New Soath Wales. This invention 
covers an improvement ona former patented invention 
of the eame inventors for apparatus to consume the 
amoke and for the more perfect combustion of the fuel, 
proyiding an air induction pipe projecting into the 
farnace, haviog fitted therein a steam pipe, and so con- 
structed thata mach increased volume of air may be 
driven into the furnace, and at a greater velocity, 


Agricultural, 


HEADER FOR HARVESTERS. — George 
4. Joy, Bismarck, Dakota Ter. This invention covers 
an attachment designed to convert any harvester and 
binder into an economical header, saving the farmer the 
expense of purchasing two machines, the attachment 
consisting of a novel construction and combination of 
parts, with which also the machine can be changed from 
a low cut as used in binders to a high cut as used in 
headers, etc. 


Miscellaneous, 


Om CAN.—James A. Campbell, New 
Orleans, La. In this can the nozzle remains closed 
except when the bottom of the can is pressed, thereby 
preventing waste of oil between the holes in oiling, 
while the operator is enabled to see how mach oil is 
given to each hoie, and to easily control the quantity, 
from one drop to a continuons stream, by the pressure 
of the thamb on the bottom of the can. 


NEEDLE GUARD FOR SEWING Ma- 
curves.—James 8. Patten, Baltimore, Md. This is a 
guard for the preseer foot consisting of parallel ver- 
tically extending plates, connected at the lower ends of 
their rear edges, and formed on their lower edges with 
apertured fanges, by the use of which al! danger of the 
operator accidentaily getting hie or her finger in the 
path of the needle will be avoided 


Swap Hook. — Thomas T. Morrow, 
Caro, Mich. This is a hook designed especially for use 
on whiffletrees, vehicle tongues, etc., the support of the 
hook being preferably made in the shape of a ferrule 
socketed at one end to facilitate its application, the 
hook being pivoted in a slot in such support, so that 
in the closed position of the hook its open end will 


be closed by the support. 


FENCE —Peter Mast, Waterville, Ohio. 
This is a wire fence designed to be erected in sections, 
with a «pring tightener of simple construction and 
readily manipulated, means being provided whereby 
the center of the several panei# may be supported from 
the ground, the rigidly braced and 
strengthened, and for uniting the several strands or 
strips employed in the construction of the fence. 


ANIMAL TREAD PowER. — David C. 
Frazeur and William J. Davis, of New Market, N. J 
A track or guide is fixed to a substantial supporting 
frame, an endless chain of rollers running freely on the 
track, and an endless chain of lags running freely on the 
endiess chain of rollers, the endless chains of rollers and 


end sections 


lags being supported entirely independent of drums or 
wheels, and the speed of travel of the lags being inde- 
pendent of the speed of travel of the chain of rollers. 


Pipk Stroprer.—John W. Chisholm, 
Liverpool, N. &S., Canada. This is a plug or stopper 
specially designed to close up the end of a pipe, whether 
the latter has a smooth or a rough inner surface, and 
consists of a flexible packing ring, with disks adapted 
to expand the ring when forced together, the disks 
being pressed together by means of a toggle joint ar- 
ranged to be operated by a screw rod engaged by a key. 


Lock. — Otto W. Lundholm, Mucha- 
chinock, Iowa. Combined with the sliding bolt ie a set 
of ewinging tambiers with registering notches, the 
tumblers when adjusted by the ward slots of the key 
constituting thrust bare to tranemit the strain of the 
key to the sliding bolt to force the latter back against a 
«pring, the lock being more especially designed for 
tronks, desk lida, ete. 


WEATHER Strip.—John E. Jones, 
New York City. This weather strip consists of a com- 
bined strip and spring composed of a thin plate of 
epring metal set into an inclosing space in the edge of 
the eash or frame, and curved so that the edge of the 
plate preases against the stile. the device also acting as 
a friction spring to prevent windows and blinds from 
rattling and from dropping down of their own weight. 


GRATE AND FIREPLACE GUARD. — 
Bliza E. Bridgere, Wilmington, N.C. This a cornice 
and mantel protector, especially designed to protect 
woud mantels, iambrequins, etc., from heat and smoke, 


adjustable inclined leaf-holding rod fitted te pass 
through a rotatable or swiveling head of « post on a 
music rack, to which it is easily attached, being both 
simple and ornamental, while it admits of a large range 
of adjustment. 

MusTaAcHE GUARD.—May E. Harring- 
ton, No. 151 West Fourteenth Street, New York City. 
This is a guard for attachment to spoons or cups, and 
has a spring extension in the direction of ite length, 
and means for securing it to the handle, whereby the 
guard will be supported above the edge of the article to 
which it is applied, and have a laterally yielding move- 
ment. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


OCTOBER NUMBER,.—(No, 48.) 





TABLE OF CONTENTS. 

. Elegant plate in colors of a residence at Montclair, 
N. J. Perspective elevation, floor plana, sheet of 
details, etc. Messrs. Munn & Co. architects, 
New York. 

2. Plate in colors showing a two story and attic frame 
dwelling at Montclair, New Jersey, at a cost of 
five thousand dollars. Mesers, Mann & Co. archi- 
tects, New York. Perspective, floor pians, sheet 
of details, etc, 

3. Design for a memorial monument at the Langside 
battlefield. A. Skerring, I.A., architect. 

. Engraving of the Winn memorial public library, 
Woburn, Mase. H. H. Richardson, architect. 

. A cottage at Mt. Vernon, N. Y., costing four thou 
sand five hundred dollars. Perspective view and 
floor plans. 

Residence erected at Mt. Vernon, N. Y., by the 
Hon, Chas. Crary, at a cost of eight thousand 
dollars. Plans and perspective elevation. 

. Design for a three thousand dollar railway station. 





Drawn by Mr. W. Henderson, of the Chicago 
Architectural Sketch Club. 

A residence at Bridgeport, Conn., built for L W. 
Birdsey, Esq., at a cost of eleven thousand seven 
hundred dollars. J, W. Northrup, architect. 

. A residence at Chester Hill, Mt. Vernon, N. Y., 
recently erected for I. J. Smith, Esq., at a cost of 
twelve thousand dollars. Floor plans and per- 
spective elevation. 

. A stone house on Jersey City Heights, N. J., built 
im 1812, and recently remodeled by L. H. Broome, 
Esq. Perspective elevation and plans, 

. A block of brick fronts at Bridgeport, Conn., W. 
H. Woream, architect. Cost three thousand six 
hundred dollars each. Floor plans and perspec- 
tive elevations, 

2. New court house and post office, New Bedford, 
Mass. Perspective and plans. 

3. The Mexican pavilion at the Paris exposition— 
half page engraving. 

. A residence on Jersey City Heights, N. J., built 
for G. W. Patten, Esq. Plans and perspective. 

. A colonial house at Englewood, N. J. Edward H. 
Kendall, architect, New York. Perspective and 
floor plana, 

. Sketch of Florence Nightingale’s home at Lea 
Hurst, 

. House on Grayswood Hill, Haslemere, Perspective 
and plans, 

. Sketch of the Fitzwilliam museum, Cambridge. 
Half page engraving. 

. Entrance doorway to the ceramic and mosaic sec- 
tion, Paris exposition. 

20. Bedroom of the Shah of Persia, in the Hotel de la 
Rue Copernic, Paris. 

. Miscellaneous Contents: An acoustic trouble,— 
Evils of large drain pipes.—The giant redwoods. 
—Use of dynamite in making foundations,— 
Cement for stone. — Ornament.—<ypress. — A 
talk with a quarryman.—Slate an unsafe roofing 
for millse.—Memorial pulpits, illustrated.—An 
ornamental! chimney, illustrated.— Planting straw- 
berries.—The camera as a witness in a suit for 
damagés.—Extensive and successful trusts: the 
co-operative building system.—A model bedroom. 
—The painter and the architect. — Woods for 
finishing. ~ An improved wood finish for in- 
teriors, illustrated. — Decoration of interiors 
with “ Lignomur,” illustrated.—A substitute for 
glass.—Artistic surroundings enhance morals. — 
An improved woodworking machine, illustrated. 
— House heating.—The homes of the poor. 


The Scientific American Architects and Builders 
Edition is iseued monthly. $2.50 a year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maeazine or Arcuirsc- 
Turs, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of thie work have won for it the Lanezst CrncuLaTion 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & ©O., Pus.iisuens, 





361 Broadway, New York. 
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Business and Wersonal. 


The charge for Insertion under this head is One Doilar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 








Students, teachers (male or female), clergymen, and 
others in need of change of employment, should not fail 
to write to B. F. Johnson & Co., 1008 Main St., Richmond, 
Va. Their great success shows that they have got the 
true ideas about making money. They can show you 
how to employ odd hours profitably. 


Manufacturers in iron and wood desiring plain, 
broad insurance {at moderate rate should address the 
General Fire Lnsurance Company (mutual), % Broadway. 
New York. Edward A. Swain, President. 


Steam engine, 3 inch diameter, 4 inch stroke, and 
boiler 15 square feet heating surface. Lewis H. Piatt, 
% Croton Avenue, Sing Sing, N. Y. 


Belting.—A good lot of second hand belting for sale 
cheap. Samue! Roberts, 39 Pearl st.. New York. 


Wanted—Good 2d hand engine lathe. Swing, 24’ ; 
length bed, 15 ft. Also drill press, back-geared, to drill 
to center of 3’. Give maker, detailed description, and 
bottom price delivered Piqua, Ohio. The Piqua Rolling 
Mill Co. 

The Eclipse hydraulic elevator is abeolutely safe. No 
ropes or cables. Cannot fall or freeze. Tuerk Hydraulic 
Power Company, 12 Cortlandt St., New York. 


Wire Rope Tramways for the economical transporta- 
tion of ores and other materials. Quarry hoists. Wire 
rope of all kinds. The Trenton Iron Company, Trenton, 
N.J. New York office, Cooper, Hewitt & Co., 17 Burling 
Slip. Western agents, Fraser & Chalmers, Chicago, Ll. 


For best hoisting engine. J.S. Mandy, Newark, N. J. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatas, air 
pumps, acid blowers, filter press pumps, etc. 


For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, Ll. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Tight and Slack Barrel Machinery a apecialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 173. 


The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 


Screw machines, milling machines, and drill presses. 
E. B. Garvin & Co., Laight and Canal Streets, New York. 

Drop Forgings. Bronze Forgings. Upward of 3,000 
different articles. Billings & Spencer Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. RK. Dudg % Columbia St., New York. 


Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city. 





Rollstone variety lathe—bores, beads, and turns at the 
same time. Rolistone Machine Co., Fitchburg, Mass. 

(3 Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


—— 
NEW BOOKS AND PUBLICATIONS. 


Ropp’s COMMERCIAL CALCULATOR. C. 
Ropp, Bloomington, LIL. 





This is aneatly and compactly gotten up ready cal- 
culator, business arithmetic, and pocket account book 
combined, containing many rules for rapid calcula- 
tion and answers to business examples such as daily 
come before the farmer, the mechanic, or the business 
man. It contains numerous “short cuts in figures,” 
and such explanations as will render ordinary calcula- 
tions easy for those most deficient in education. 


Food, its Value, Digestibility, and Com- 
position. A very interesting chart relative to the com- 
position, digestibility, and nutritive value of food has 
been compiled by Professor Henry A. Mott. A quan- 
tity of information under the above heading, of the 
type most often called for, is judiciously arranged under 
numerous heads, such as: Relative value of foods, their 
digestibility, a table of the most easily digested articles, 
standards for daily dietaries, analyses of many pro- 
ducts, etc. Some thirty-seven such heads are employed, 
and the information given under them is thoroughly 
reliable, is recent as regards authority, and is well to the 
point. During the spring of the present year Professor 
Mott was one of the staff of lecturers in the people's 
course of free lectures given under the auspices of the 
Board of Education of New York. Part of the eub- 
stance of these lectures, with much additional matter, is 
embodied in this chart. It is mounted for hanging on 
the wall with roller, in good style foruse in the house 
or school. The publishers are John Wiley & Sons. 


Miller’s Guides to New England Cities 
satisfactorily cover a very interesting field, and one 
which we should think might profitably be very much 
enlarged. These guides are handsomely gotten up and 
richly illustrated with fine photogravure views of the 
most noteworthy objects, as well as portraits of lead- 
ing citizens and people historically connected with the 
several localities. These guides are now issned monthly 
in Hartford, New Haven, Meriden, Bridgeport, and 
Danbury, Conn., and Worcester, Springfield, Holyoke, 
and Westfield, Mass., by the C. H. R. Miller Publishing 
Company. 


The American Art Printer, published 
by C. E. Bartholomew, of No, 22 College Place, New 
York, always has much in the way of artistic typo- 
graphy to delight the eye and to afford valuable prac- 
tical instruction to all members of the craft, in the 
press room as well as the composing room. Some of 
the novel rule forms in the last number are particu- 
larly good. - 

2 Any of tne above books may be purchased through | 
this office. Send for new book catalogue just pub- 
lished. 





Address Muwx & Co., 361 Broadway, New York. 
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or no attent‘on will be paid thereto. This is for o.,; 
information, and not for publication. 

References to former articles or answers shov\ 
give date of paper and or number of question 

— not D ble time should 

re ; correspondents will bear in mind tha 
some answers require not a little research, an 
though we endeavor to reply to all, either by Jette; 
or in this department, each must take his turn. 

Special Written Iuformation on matters «/ 

rather than general interest cannot |x 
expected without remuneration. 

Scientitic American Supplements refer. 
to may be had at the office. ice 10 cents each 

Books referred to promptly supplied on receipt of 








moberate sent for examination should be distinct), 
marked or labeled. 

(1388) 8. L. T. asks for a receipt for 
making hair dye from the hull of walnuts? A. a. Tix 
halls of green walnuts are pounded up, and the juic: 
expressed by squeezing in a tincture press. The juic: 
is then rubbed up with olive oil. Or d, the juice as ex 
pressed is used mixed with a little rectified spirits and 
perfumed with ofl of cloves, the latter acting as a pr 
servative. The whole is allowed to stand for a week or 
two with occasional agitation, and the clear solution is 
eventually decanted. Sometimes salt is used to pri 
serve it. These dyes stain the skin very strongly. 


(1389) J. B. asks: 1. What is the proper 
acid to use in etching on steel surface,and the degre: 
of strength, or dilation? A. Use nitric acid 1 pari, 
water 3 parts, 2. Is the result of this process sufficient! 
neat and accurate for forming smal! letters on stee!, 
that is, are the lines well defined and smooth? A, Yes 
The finest engraving is done with acid, 3, What chem:- 
cals to use in battery referred to in SupPLEMENT, No. 
641, in connection with the electric motor therein de- 
scribed? A. The battery is described as a bichromat: 
battery, which means a solution of bichromate of 
potassa in water. 4. How much does it require to 
charge each cell? A. Cell to be filled nearly totop. 5 
Where can the battery be obtained? A. From electri: 
constraction and supply companies, 


(1390) R. T. H. asks about lead burning, 
& process of melting lead together lead instead of solder 
ing as commonly done by plumbers, and greatly used 
in chemical factories where acids are made. Lead burn 
ing is effected by placing the clean edges of the lea: 
together and melting them with a fine blowpipe flan: 
generally of hydrogen gas, so that the edges becom: 
joined. The only art in this is the care necessary no! 
to overdo it and cut holes in the lead sheet. Hori- 
zontal] seams are easily done, but the vertical seams 
give some trouble, and there is where the art lies. To 
ran a hot iron or blowpipe over a vertical seam and 
have the lead stay there and make a solid joint is some- 
what difficult. Toa person wishing to learn we can 
only suggest a persistent trial or the advice of a plumber 
who has the art. 

(1391) J. F. B.—There is no percepti- 
ble difference in the heating value of Lehigh and the 
best bituminous coal when barned, each under the best 
arrangement for perfect combustion. In open grates 
Lehigh coal gives out the most heat, but in furnaces 
properly fired, the slight difference may vary either 
way. 

(1892) L. G. asks: What is in pounds the 
amount of pressure required on every brake shoe to 
stop the rotation of every wheelof freight or passen 
ger car with fall load and cause them to slide on the 
rails? A. About three-fourths of a ton to each ton 
weight upon the wheels, See an interesting account of 
brake trials in ScteNTIFIC AMERICAN SUPPLEMENT, No 
697. 
(1393) J. K. H.—Boiled linseed oil brusb- 
ed over the cement will make a good and dustles« 
surface. 

(1394) C. A. B. asks: 1. What composi- 
tion is used to polish wood while in the lathe? A. She!- 
lac varnish and boiled linseed oil, equal parts, shaken 
before using, or simple friction with a handful of wood 
tarnings. 2. What ink is used in tattooing, and how 
is it applied? A. India ink pricked in with a needle. 

(1395) 8. E. K. F. writes: I have made 
many failures to cast a cane head of coin silver. E:ther 
the mould fails to fill or the casting has air holes. A 
Use fine loam sand for the mould, as dry as it w 
work in moulding. Make thecone also of sand a litt! 
coarser, wet with a little beer, just enongh to make i! 
stick together. Make a hole in the core through th 
print to ventilate it. Dry it in an oven, and put th 
metal in the mould hot. The holes were caused by a= 
blowing out, The core should have a long stem pr° 
jecting into the sand to balance and hold it. 

(1396) Alex asks how many points con 
stitute a game of casino; 21 points, or the player maki" 
the most points in one deal of the cards, when but two 
players oppose each other? A. Twenty-one points ge"- 
erally count as a game, the player first making ‘i 
pumber being winner. 

(1397) H. R.—Moulds for casting iron 
can only be made in sand. [ron or other metallic 
moulds chill the iron, and it does not fill well. T! 
great heat at which iron melts will burn any other ms- 
terial, or will stick so as to break the mould. 


(1398) D. R. asks how polishing and 
beveling plate glass is done. A. The bevels are grou! i 
on emery laps or wheels and on grindstoues with water. 
then partially polished with sand and pumice on woo 
wheels and finished with a rouge baff. 

(1399) G. R. R. asks: For furnishing 
steam for 50 horse power engine, which will 
safest and most economical, one large or two 5" 
boilers, and would more than two flues be advis«b!: 
each, using nut and slack coal mixed for fuel? A 
recommend one boiler of 50 horse power, with 5 
or 3% inch tubes, as the most economical and * 
within reasonable limit as to pressure. 
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Scientific 


(1400) M, @ LN. asks how to tint photo- copy one of the existing motors of approved form. By 
graphs on the card. A, Wash the surface of the pho- | ¢Dlarging the dimensions of the small motor 234 or 3 
tograph over with a weak solution of oxgall, using for | times linear, you will approximate the) proper propor- 


the purpose a camel’s hair pencil. 
ean be obtained from any dealer in 
terials, may be put on with a black sable brush. 


(1401) E M.—You may have slightly | 


misunderstood the lecturer. It may have been one, two, | and the vol 


The colors, which | tions. You should divide the armature into 36 or 40 coils, 
ma- “Sing No. 14 wire for the armature and No. 18 for the 


| field magnet; connect as a shunt machine. You will 
| probably need at least 20 cells of battery. It is not ad- 
| visable to use cast iron in the armature core. You can 
tage of a battery by comparing it with a 


or more, million of years “ since’ the fishes now found | | Daniell’s cell by the aid of at t gal ter. We 


embedded in rocks were buried in the sediment of the | | refer y 


primordia] oceans, according to geological evidence, 
(1402) H. P. D. V. asks the best method | 


to temper tool steel to make it suitable for permanent 


magnets. A. Harden the magnet as you would a cut- 


ting toot by heating to a cherry red and dipping in | 
water. Then brighten the surface and heatevenly until | 
it turns to a light blue, then quickly cool in water. 





ou to “ Experi Sci .” by George M. 
| Hopkins, Munn & Co, publishers, New York, by mail 
$4; “ Practical Electricity,” by Ayrton, price $2.50; 
| “ Electrical Measurements,” by Lockwood, price $1.50. 

(1411) H. J. 8. writes: 1. I havea small 
| button of gold that contains copper, silver, lead, and 
platinum; how can I successfully treat the;chemicals so 
as to have separately fine gold. silver, and platinum, 


(1403) W. H.—There is no way of soften- | the cheapest and quickest way? A. Fuse the button 


ing wood without injaring its strength. 


There is | with twice its weight of silver, hammer or roll out thin, 


nothing used by wood benders to soften the wood but | /and treat with nitric acid. This dissolves the silver, 


steam or hot water. 


If the wood can be steamed under | which can be precipitated as chloride by addition of 


a slight pressure, so that it will be fully up to 212° when | hydrochloric acid, and can be reduced by zinc and fused 


bent, it makes better bends. Where large quantities of | 0m charcoal. 


The undissolved gold and platinum are 


the same pattern are to be bent, s machine is used to | dissolved in aqua regia (1 part nitric and 2 parts hydro- 


save splintering. 


(1404) H. 8. H. asks: 1.Would it be pos- 
sible, by means of the steregpticon, to enlarge from 
Kodak negatives on bromide paper in the following 
manner: By taking out the ordinary illaminating ap- 
paratus, and reflecting bright sunlight through the con- 
densers by means of an eight or ten inch mirror. A. Yes; 
but instead of sunlight use light from the north sky. 
» The instrament in question has 33¢ inch condensers 
and one of Queen's double achromatic objectives 134 | 
inch in diameter. If this can be done, about how long | 
should the paper be exposedy A. The time depends 
greatly on the size of the enlargement. If the negative | 
is to be enlarged twice the size,try one minute exposure, 
If the image develops too slow, then you will know 
that the exposure should have been longer. Address 
the Eastman Dry Plate and Film Company, Rochester, 
N. Y., who will give you a practical treatise on the sub- 
ject. 

(1405) B. P.—See SciENTIFIC AMERI- 
CAN SUPPLEMENT, No. 34, fora plan of a bath for tin- 
ning or galvanizing wire. 

(1406) D. MeC.—The magnetic needle 


points in the same direction as to the magnetic poles in | 
all parts of the earth. The magnetic poles do not cor- 


chloric acid), and the platinum is precipitated by addi- 
| tion of ammonium chloride in solution, and alcohol 2 
| volumes. The precipitate is filtered out and ignited, 
giving metallic platinum, The filtrate is boiled down 
} with more hydrochloric acid until concentrated, and 
| solution of ferrous sulphate added. This precipitates 
| metallic gold. 2. In bending small gold tubing (12 to 
| 15 round gauge) I have used brass or copper asa filling 
| to prevent the tubing flattening or kinking, and have 
| used nitric acid to take out the filling after bending. 
What can I use that will answer the same purpose as 
| the brass or copper, so that I will not have to use acid, 
and that can be quickly put Into and taken out of the 


tubing? A. Use a fusible alloy such as the following: 
i ancssenncnesd poten’ esibdocke cis dase 25 parts. 
I i vince teste dduiin chai bhcees a 
Bismuth. . > ss Ss 
Biddns ddciade bid: Beas atbvnee. phanote _ 


Melt under water and use at a low temperature. The 
gold tube may be warmed in warm water to make the 
alloy ran well, This composition melts at about 160° 

| Fah, 

(1412) J. A. MeN. writes: I have ten 
plates of carbon, each 123, and zinc same size. What 

will be the better battery to construct for general ex- 
periments? A. Make the planging battery with two 


respond with the axis of the earth, which makes a | plates of carbon to each plate of zinc. 2 Is the 


riation of the needle at places not on a meridian whic 


| chromic acid solution superior to the bichromate of 


coincides with both poles, The needle is never in-| | potash? A. Yes. A bichromate of se esletien fe 


verted, bat dips as it approaches the magnetic poles. 


also very good. 8. What will Be about the voltage of 


(1407) J. B. B. asks for a receipt to pol- | each of the batteries? A. About 2volts. 4. Which will 


ish agate stones, 


A. Work on the lines indicated in | give the bettereffect, 4 four-candle lamps or 2 eight-can- 


our ScppLemeNt, No. 318, in which lens grinding is | dle lamps, and how long should the batteries sustain 


described. 
will attain the best possible resalts. 


(1408) W. H. B. asks: Why is it that 


albumen prints toned in the same bath vary in color | 


from brown to black? A. Possibly because there is not 
gold enough in the bath or that the paper is old and of 
the ready sensitized kind. Generally it is advisable to 
keep the prints in the bath until the desired color ap- 


pears in the print when viewed by transmitted light. | 


By following the directions there given you | them? A. You will probably succeed better with the four- 


|candle lamps, The batiery probably will not run 
longer than four hours. 5. Which SuprLemEent con- 
tains instructions for making a cheap galvanometer? 
A. You can make a galvanometer by placing a flat coil 
|of wire under a compass. Such an instrument is valu- 
able only for rough work. See SurPLemeEnt, No. 628, 
| for a very delicate galvanometer. 


(1413) D. G. Eaton asks: Would it 


The gold must penetrate fully into the film to make any be possible to send an alternating current of 1,000 al- 


inchangeable color, and the bath must be alkaline. 


(1409) B. 8. Co. write: We have been 
trying to make a contract for new boilers, but find that 
there is a great difference of opinion among the makers 
if boilers as to the manner of estimating the horse 
power, 


We want to get two boilers of 80 horse power | 


| ternations per second over a long circuit? If possible, 
would such a current be likely to develop any phe- 
| nomena in the way of static charge, retardation, etc., 
| different from what might be expected from a constant 
carrent under like conditions? A. There is no more 


| difficulty in sending alternating currents over a long 


‘ach, One firm has submitted the following specitica- | 


tion, Claiming that the boilers will be about what we 


The boilers are to be after the style of locomo- 
tive boilers, of the following dimensions: Height in 
front 7 feet, length 20 feet, diameter 48 inches. Fire 
box: Outside 6 feet, inside 544 feet. Dome: Diameter 
#0 inches, height 30 inches, Flues: Number 53, diame- 
ter 3 inches, length 12 feet. Stacks: Diameter 30 inches, 
height 30 feet. What power should these boilers de- 
A. The nominal horse power of boilers is rated 
bythe nm»mber of square feet of heating surface, 12 
square feet being rated at 1 horse power, except in very 
irge boilers, in which 10 square feet is so rated. Thie 
is after making an allowance of loss of effective surface 
in the tubes of one-third their total surface. Some 
makers rate the gross surface at 12 square feet to a 
horse power, With the latter allowance your proposed 
boilers would rate at 45 horse power; allowing 10 feet, 
the boilers would rate at 58 horse power, or two-thirds 
what you require, 


(1410) F. A. writes: I have just com- 
pleted an electric motor as described in your valuable 
paper of March 17, 1888, and have met with excellent re- 
I have placed the motor in a boat 13 feet by 3 
feet beam, which it drives at a fair speed. - The battery 
Consists of twelve 3g gallon cells, with zincs and car- 
bons 4x 6, arranged in series, I wish to make avother 
motor, but I want to increase the power to 2 horse 
power, to drive a boat 25 feet long. Now will you be 
kind enough to let me know what changes 1 should 

‘se to get the required power, the size, number of 
“opper wire, number of cells required to ran same, and 
*hould I maintaiu the same namber of convolutions in 

\ifferent coils as in the small motor, and can I in- 
‘ease the number of coils on the armature without de- 
‘riment to the motor, as I wish to pat on as many as the 
"og will carry ? Also would it affect the motor any by 
placing the soft iron core of armature on a cast iron 
pulley (instead of wooden hub), as I wish to tighten ar- 
matare to steel shaft by a set screw, wrapping the coils 
nd so as to inclose the cast iron pulley as well as 

Wire ring, they being insulated from each other by 
sNvesive tape, or would it do to have ring made of soft 
7 ‘ \ron as shown in diagram No, 12? How can I find 
pone ‘tage of a battery, and what books do you recom- 

! on electricity, and have you any forsale? A. We 

‘think ft advisable to ran a 2 horse power electric 
_ by means of a primary battery. The expense 
‘rouble of running it will be considerable, Should 


power, 


ve lop? 


sults 


esire to construct such a motor, we advise you to Arc light, Von Hefner-Alteneck & Hoffmann..... 412,141 





line than would be experienced in sending a direct cur- 
rent. As the alternating currents would produce equal 


| and opposite effects, they would neutralize each other, 


want, bot are not willing to guarantee a specified horse | and that no peculiar phenomena would be developed. 


(1414) W. P. B. asks: Will you inform 
me through your paper if ten coils on armature of sim- 
ple electric motor will answer as well as twelve? I 
wound the ring with No. 16 donble-covered wire, and 
could not get but eleven coils on, If it will run with 
ten, should the field magnets be wound the same as if 
it had twelve? A. The more cells you can get on the 
armature core, the better, Your motor will probably 
run with 10 coils; 12, 14, or 16 would be more satisfac- 
tory. The winding of the field magnet may remain the 
same, 


American. 








Armature, A. S. Atwater................... .. «+ 421,960 
Automatic sprinkler, C. F. Roper................. -» 42.204 
Axle box blanks, manufacturing, J. Siviter........ 411.876 
Axle box connection, car, C. W. Hunt...... ....... 412,068 
Axle cutter, F. B. Beardsley... .................0..0. 412,065 
Axle, vehicle, P. Somerville.................... eves 412,050 
es i cnet on ceeigeninns 
Baling press, J. Disman............ ....... 
Band cutter and feeder, V. C. Bailey 
Barrel hoop driving machine, J. 8. Oram........ ~-. 411,882 
Basket, fruit. C. C. Laewis.......0..00 secccercccecess 412,105 
Battery plates, apparatus for atioatied sonst 

Ge, Gk bob ovesercbiinocenscnces cooveccneense 411,787 


Fe a anti-friction, i. W. Libbey 





Bed, sofa, L. N. Miller.................006 ° 

Beohive, J. T. Alexander.................ccseeceees 

Bell ringing apparatus, D. J. Smith bneoaoecooes eves» 412,208 
Bell striking apparatus, T. F. Gaynor....... ....... 411,804 
Bending metal bars, mechanism for, G. W. Taft... 411,941 
ee We: SP etiicn cen cndceccccsosecoesosins 412,216 
Bit. See Adjustable bit. 

Blackboard crayon rack, A. J. Douglass........ ove» 412,05 
Blind, window, E. & H. Stoeppelwerth........ eves 411,972 
Block. See Pulley block. 

Board. See Lroning board. 

SII EI TIIIE scaciuesunnnanemmanencneseeueéenes 412,163 
Boiler. See Hot water boiler. 

TS. BE ccccsctcesccccccce Sosececocoenseoveses 411,882 
Boiler, H. H. Prange 





Boiler furnace, steam, L. D. York................ on» 411,09 


Books, straight edge for receipt or stub, G. Ross.. 411,905 
Boot or shoe, 8. Beattie. ............ ccc. cccesceeescues 411,776 
Bottle nipple, nursing, A. C. agers... ««» G11, 798, 411,794 
Bottie stopper, water, A. C. Kggers................. 411,79 
Bottles containing liquids under pressure, means 

for opening, F. Foster.... ............... ececees 411,890 


Box. See Metal box. 

Box corner joint, packing, A. T. Linderman....... 411,924 
Brake, See Air brake. See Vehicle brake. 

ST CE MED icoraceercncecccccessvcsséennssces 

Bread raiser, E. & A. Bushyager.......... 
Broom spray attachment, C. M. Jacoby 
Brooms or brushes, scraper attachment for, F. C. 








PD, contandnveedtordnnaecsencncuneeniences ques 412 
Brush for moistening the sheets of copying books, 

Ss Ee nis canstndeenidhnnsiaiiinkiswedananee 412,120 
Brush, rubber tooth, H. E. Van Horne. 411,910 
Buckle, F. D. Behbrens............... eoeee 411,7 
Bucksie. 6. £. Wimtess. 2.00.00. ccccccccccccececcosces 412,11 
Burner. See Oil burner. Vapor burner. 


Burning fluid hydrocarbons, apparatus for, W. 





BGR o ccccucossecsccsvocsasooncadssece. coecscenses 412.138 
Butter, apparatus for separating buttermilk from, 

ie Bie Ts acendecnccescecnvessenescoesscosceces 411,943 
Buttonhole strips, making, M. P. Bray........ oo oe» 411,916 
Cake cutter, G. W. Knapp. ........ .ccceseeees evnsee 412,100 
Can. See Oil can. 
Can and can closure, R. M. Spencer................. 412.164 
Candy holder, M. 8. Hershey 412,090 
Canner, fruit, M. A. Carter... ........6..cccccecscees 411,34 
Car, combined sleeping and parlor, H. W. Libbey. 411,817 
Car coupling, P. J. Buress............666 cccceceee . 412.068 


Car coupling, J. H. Crittenden 411,980 
Car coupling, Gerking & Lewis 411,891 
Car coupling, D. F. MeCarthy..... ......... 66. .s00.- 411,819 




















Car coupling, won steChhord “ 411,997 
Car pling and « device, J. N. Scar- 

412.1% 

-» 411,862 

.. 412,205 

-» {R17 

Car gate, railway, J. B. Wo0d..... 2.0... 6... c cue «.. 411,974 

Car heating apparatus, railway, W. C. Baker...... 411,915 

Car heating apparatus, steam, Kasley & Whalen . 411,985 

Car starter, E. Degerholm.............. 66.0... .c0ee- 412,022 
Car, arip hoisting arch bar for cabie, J. Stephen- 

GBR. ceccccevccccscescocovecccccsecsescesecoccocmcccs 411,907 
Cars, system for electric conductors for electric, 

© D, Geis . coccsmncscesenéntquoces. cane aces C150 
Cars, trolley attachment for electric railway, J. 

BE, DRG ID ccncesec c00c0epennse- covesscccscess 412,157 
Carbon clamp for arc lights, A. P. Seymour........ 411.956 
Carbureting compound, T. B. Wellman............. 411,912 
Carpet sweeper, G. W. Gates... ...........66.ceeceee 412,219 | 
Carriage, child’s, M. C. Root... ........6cceecceeenee 412,041 
Carrier. See Cash and package carrier. 

CS, BO, GE GB BB cncc wes ccnccecconese cose ccoecsce 411,863 
Cash and package carrier, H. M. Weaver.. ....... 412.14 
Cash and package carrying apparatus, H. M. 

TINT «0. ssn eeenetiecanhenienenesaenenbeniate 412,148 
Cattle, device for dehorning, J. M. King .... ...... 411,805 
Cementing cisterns or wells, W. H. H. Davis...... 411,981 
Chale, We BABMEB..00cccdcccccccccccccccesccdéscosces 411,938 
Chocolate pot, C. J. Mulford..... 2... 6... ..cceeseeeee 411,870 
Chuck, lathe, Hartness & Spaulding ee 412,027 
Churn closure, H. A. Webber 411,846 
Cigar, G. Gschwendtner........ ....----6ss000e0 . 411,906 
Cigar bunching machine, F. J. Hagen........... ... 411,919 


Clamp. See Carbon clamp. Matrix plate clamp. 
Railway rai! clamp. 
Clamping device, P. Rieseck............. nat dasenens 411,967 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
jaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and p 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 31 Broad- 
way, New York. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


October 1, 1889, 











AND EACH BEARING THAT DATE. 
[See note at end of list about copies of these patents.) 
Adjustable bit, J. M. Cunningham............. eens 41L958 
Air brake, T. 8. E. Dixon..........--.. peoebecce’ ves 412,168 

Alarm. See Low water alarm. 

Alloys of zinc, manufacture of, J. C. Bull.......... 412,016 

Anatomical model, D. T. Lee@..........---+seeeeeee +» 41,816 

Anchor, O. F. Wixom. ..........0-:cesseeeeeeeeeneeeee 411.0468 

Animal tread power, Frazeur & Davis...... ecoccce, SD 

Apnunciator circuit, hotel electrical, C.G. Arm- 
GRTOO .. 2... cress sccececescescoes sosseeens eveesees GH1,772 


Clasp. See Taylor's fitting clasp. 








251 





Door, W. R. Weber 411. 
Dovetail joint closing mach.ne, ~ T Linderman 411,925 
Draught attachment, spring, H. Barber. 411,851 
Dress spring, KR. H. Wolff. ............... .. 412,182, 412,155 





Drier, See Fruit drier. 

Drill grinding machine, 0 8. Walker. . . 411,845 
Drying machine, Proctor & Knowles................ 41.8% 
D @ Cage, aut ic, Russell & Pareoee... . 2,047 
Dust pan, L. Cline phpeoosban Tee | 
Dyes, making, R. Greville-Williams er 412,148, 412,149 
Educational appliance, A. Scarlett... mm 412.04 
Electric motor, P. Diehi.... Au 82, 411.08) 

Blectric motor, H. Groswith...... andes » Mma 

Blectric motor, C. C. Peck............0.-ssc08 seve: 411,883 


Blectric subway, I. L.. Johnson..................0005 412,08 


Electric switch, F. M. Bennett....................05 412,150 
Electrical distribution for street lighting, system 

of, O. B. Shallemberwer........... 6 .......6045 . 411,970 
Blectro-magnetic separator, R. R. ‘Moffatt ‘ 41) 399 
Electrode for medica! batteries, H. B. Cox........ 412,165 
Elevator. See Grain elevator. Toy elevator. 
Elevator safety device, H. Aibert . 412,059 


Rotary en- 


Engine. See Hydrocarbon engine. 

gine. Steam engine. 

Envelope opener and sealer and stamp moistener, 

8 eee ern ' . 411,882 
Braser, blackboard, J. F. ‘Palmer pedecctens : . 412,016 
Exhibitor, automatic, W. H. Rodgers.............. 41220 
ees ED, FS inn cdncce cence ences sencenees 411,826 
ES ee ae 42.148 
Feed cutter, J. W. Marshali................ c-coccee GERGR 
Veed water heaver and filter, J. D. Sullivan........ 412.137 
Fence, P. Mast.. pensinabesanscedvanbeentis 411,996 
Fence, iron, L. Freas pestonsesceseetocs 412,173 
Fence weaving machine, R. R. Carter... 412,008 
Ferrule, J. Macphail.. _ 412,033 
Fertilizer distributer, K. H. Allen. ieendbewtone 412,061 
File case, T. J. Amberg... ‘ 41h 
File or document holder, B. w. Woodrat! 41.14 
Fire and waterproof compound, W. Matt... . 40.005 
Fire escape, Mitchell & Smali........ 41) 69 
Fire escape mechanism for barna, J. Ww. Peters. 411,984 
Fireproof buildings, construction of, G. H. Burt.. 411,781 
Flag staff, J. Poire........ . senses . 412,17 
Flange wrench, J. F. Guthrie, Jr oe . 411,807 
Flanging machine, J. R. Brownell.. . 411,780 
Wlasks, protective covering for metallic, H. J. 

ere . 419,190 
Flower stand, J. A. & C. A. Koehler 411.506 
Flower stand, folding wire, A. BE. Whitehouse..... 412,146 
Flying machine, N. H. Borgfeldt..... . » 411,779 
Fork. See Pitchfork. 

Frame. See Photographic printing frame. 

Frogless switch, C. W. Jones............. - 4, 
Fruit drier, D. L. Smith................... . 412,181 
Fuel, composition for, G. A. Zwick......... 411.348 
Funnel for preparing coffee, C. Hoeder 411,920 


Furnace. See Boiler furnace. Garbage furnace. 
Pit furnace. Smoke consuming furnace. Tube 


welding furnace. 
Furnace, Don & Sands ................5.5.4+ 411,984 
Farnace, Le Las & Robin ............. . 411,865 
Furnace, F. G. Sherwood..... aenee . 42.207 
Furnace top, blast, Gordon & Strobel se ope .. 412,175 
Galvanometer, W. Thomson.... ....... . 412,140 
Game counter, W. W. Clay........ ° . 411,952 
Garbage furnace, B. ©. Heavey . 411,963 
Gas, appuratus for the manufacture of weed, Ib 

D. Averell.. pees . 411,850 
Gas cock, safety, J. P Becker. bicancieg : . 412,066 
Gas enricher, &. W. Hamlin..................... . 411,808 
Gas, process of and apparatus for manufactur- 

ing, Springer & Morse.... = «......... ». 412,155 
Gas regulator, safety preesure, C. M. Ryder . 411,875 
Gate. See Car gate. Farm gate. 
Gate, FS. GF. TMs s ses ccccccncessccccccccsccccsces 411,868 
Generator. See Steam generator. 
Gin, horse, F. Wennemede.. . 411,96 
Glass, leer for annealing, J. K. Cc ammings.. 412,075 
Glasses, etc., apparatus for forming, N. B. Scott.. 411,069 
Gr, BRN B Bccnce wc nnstccascccsocscnceece 41),999 
Governor, G. G. ANDADIE .... 2... 6.6. . ce eeee 412,158 


Governor for electro-dynamic machines, G. F. 











Bc csacecssccodancsseccsncecces . 411,782, 411,783 
Grain binder, L. ‘Miller 411,821 
Grain elevator and cleaner, A. ri ilip . 41,70 
Grain meter, rotary, J. 8. Duffy et al.... 4126 
Grinding mill, M. C. Cogswell 412,0.9 


Guard. See Mustache guard. Sewing machine 
needle guard. 


Guns, electric firing mechanism for breech-!oad- 











Cleaner. See Pipe cleaner. 


Cloak and ekirt protector, M. KE. Ambery....... .. 412,009 
Clock station, watchman’s, J. F. Scribner.......... 412,045 
Clock striking mechanism, R. B. Carr.............. 412,018 
Coal, apparatus for handling, G. W. Rawson...... 411.902 
Coffee pot, R. W. Terrell... .......-se.ccccsceccceeeeee 412,138 


Collar and breast strap, combined, J. Lipp. ——- | 
Comb. See Curling comb. 








C t t tic synchronizing, Taylor & 
Slattery. Seenanmmenhihn Guiqonaauas ey 
Condenser, steam, O. Kutsche................«ce.-+ 412,049 
Copying press, I. W. Heysinger ....... . 41,811 
Corn shocking and bindi hi A. Reichert. 412,220 





Cornice and mantel protector, grate and fireplace, 





E. EK. Bridgers x 
Corset, M. P. Bray - 2,015 
Corset fastering, F. L. Cross. ..........6.--0seeee- . 412,020 

411,913 


Cotton cupper, T. C. & A. BE. Wilder.........--- --- 
Coupling. See Car coupling. Hose coupling. 
Thill coupling. 

Cover for cooking vessel, C. Nielsen. .........--.--+ 411.89 
Crusher, D. H. Anderson.. 
Culinary vessel, C. Halstead 
Cultivator, M. BE. Hunt.........---. 

Cultivator, A. Lindgren... .......-.-ceeeseeceenenseee 
Cultivator, J. Shank. .........ccccccsscesreereeesooee 

Cup. See Lubricating cup. 

Curling comb, B. T. Ryan...........--.-ceeeceeeeeees 411,933 
Current generators, coupling alternate, J. & E. 
HopRinaon . .. «2.26. c ccc ce cnn ceeeeeeeeseneeweeees 
Current generators, synchronizing alternate, J. & 
Hopkinson... ... Seabesensesocand.ceteccoagecesce 
Cut-out, A. P. Seymour, ..... 6. . cece cer cc cee eereceeee 411,935 
Cutter. See Axle cutter. Band cutter. Cake 
cutter. Feed cutter. Straw cutter. 

Cylind ducing corrugated, T. F. Rowland... 412,121 


Dental tal plugeers, pneumatic operator for, F. L. 











Saw, TF. MerGemGelt...  nccccccscccrcccceses ~ 411,831 

Hair, cleaning animal, E. J. Fischer veveiede 412,080 
Hanger. See Pipe hanger. 
Harness, C. D. Elliott ron 412,078 
Harness suspension device, G. C. Hale... ....... . 412,084 
Harrow, A. Lindgren... ‘ 412,107 
Harvester, corn, G. B. & J. .. Snow. 422,200 
Harvester reel, L. Miller.. ae ; . 411,820 
Harvesters and binders, header attachment for, 

G]. Be FOP scorsssneccesccvesrscceses . 411,99 
Harvesting machine, cane or corn, H. Fatic. 411,798 
Hat hook, H. Darcy.. a 41204 
Hat sweat, G. W. Parkinson. sanenennains enbe . 42,91 
Hay-elevator trip hook, C. Hamaker.... . 411,300 
Hay loader, J. J. Shively.................. 412,130 
Heater. See Feed water heater. Steam heater 

Water heater. 

Heating coil, steam, L. F. Haubtman 412,088 
Heel trimming machine, Ethridge & Fuller.. 412026 
Heeling machine nail die, J. H. Pope........ 411,886 
Hinge, C. Jaenig.. ecarovedocesee 412,008 
Hinge, carriage. G. i. Royce seuned epeneonpbcanses 412,724 
Hinge, spring, H. L. Ferris........ cunail . 411,056 
Holdback, R. C. Baird.. ...... eeconece 411,774 
Holder. See Candy holder. Music holder. Sash 
holder. Sewing machine attachment holder. 
Shade holder. Shaft holder. Typewriter 
copy holder. Wire holder. . 
Hook. See Hat hook. Snap hook. 
eceseee 411 B57 


Hook, F. E. De Long............ - 
BMeok, A. Ganhat...ccccccccccccccscosccedercosssesoes 411,968 





congediliiaas aeushepevtbensaphedpeetbenecsoes 412,025 
penton, 3: ctauann te. soccscese voccce GHEE 





Horse detacher, G. AM08.......-.-<05eeeee. 412,222 
Horseshoe, L. Fimger.. ........-..cncescceceeeeeceeees 411,987 
Horseshoe, J. A. Harlan....... 2.0.60 eeececcwennee 411,901 
Hose coupling, J. F. Nachtrieb.. . .......6.e-ee..-. ALD 
Hose coupling, brake, BE. A. Leland.......... 412,108 
Hot air register, J. W. Johnson... ........--..-00..- 411,90 
Hot water boiler, J. Keith. .......- 666 ccccceecseees. AEROS 
Huiller. See Pea hulier. 

Hydrocarbon engine, R. Aldrich ..... one 411,914 
Index pamphlet and file, combined, R. R. Wil- 

liams........ pen naseservaceneveocsse -. 422,147 
Injector, W. B. Mack.  peereenedsanenbscneboeseoseoses 412,082 
Ink, O. G. Holt.. ‘ - 412,084 
Inking rollers, vibrating ‘apparatus ‘for, 8. G. 

GE veccsc cases cose s+ eee» 411,850 
Ironing board, W. Walters... eanivnonttoonsee ee 412,142 
Jack. See Lifting jack. Wagon jack. 

Jewelry, making alloyed raised cold plates with 

corrugated background for, J. Bulova.......... 412,017 
Joint. See Box corner joint. 

Key seating machine, T. C. Dill......... ocd vos eves e 412,023 
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Scientific American. 


a 
Curtain or cover, H. Hack! 
Electric light shade, A. Howard.......-..++-+-+« seeee 
Flower pot, J. G. Whillidin... 
Hook rack, J. W. Campbell... .....-.-++++++ seve eam. Se 
Lamp or gas shade, A. Howard......... ébweed soctede 19,328 
Lock case, door, R. W. B. Christesen.. - ... 19938 
Metaliic fishing plate, L. L. Sagendorph........ poses 
Rug. G. Marchettl.... ...----+++++ . oes 
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Scraper blades, etc., machine for grinding mm, 
polishing road, G. W. Taft.. 
Screw threads, apparatus for making ‘spiral, H. H. 
Forsyth . evce 
Scraper, road, O. EB. Moats. oeee 
Scraper, wheeled, T. Atchison 
Seal lock, R. W. Gillespie...... © es 
Separaty “ee Elect ro-maanetic soparater. 
412.089 | Separator, J. M. Finch eeceeee cocecesece 
W estervelt 412.145 | Sewing cabinet, J. A. MeGlohon...... 
411,987 | Sewing machine attachment holder, J. Cook 
Lateh, 4 , 411,955 buttonhole attachment, E. 
Lathe : oke . 412088 Fletcher . 
Arnold 412,063 | Sewing machine for making loop stitch linings, H. 
s, D. N. Lanyon 411315 H. Humphrey 
411,897 | Sewing machine groove , cutting attachment, A. 
Te SOEUR, cccccoccee-coccosectesss coqunegenesece 412, 188 
Sewing machine needle guard, J. 8. Patten 
Sewing machiné plaiting attachment, A. Faulk- 
ner eeoe od 
Sewing machine, straw braid, Willcox & Noble.... 412 
roller, BE. Beach 
vehicle, P. J. Harrah 
D. MceVaw 
vering apparatus, F. J. Seder 
A. Mumford 
‘ See Railway time signal. 
gnal apparatos, J. T. Hambay ee aes 2. 
Signaling purposes, booth for, T. F. Gaynor. ages 
Bink, §. A. Marker e 
nic dispenser, for vitriol, etc., H. 
Slate, echoo!l, 8. Marks 
Sled, Kh. B. Ames 


Kit, W. B. Bond 412,160 

Knit fabric and knitting the same, widened tubu- 
lar, C. H. Young 412,007, 

Knit shirt. L. XN. D. Williams 412.04 

Knitted shirt, L. N. D. W sms 412 ne 
4. Melihenuy ° 412.1% 

412,151 


412,058 





Ladder ahwue 
Lamp, L. Henkie 
aaa incandescent, T. G 
reflector, andescent, T ack cram 7 
tone Channeling Machin 
Coal Cut - 
Diamond Core Drills, 


Lamp glote and 
Hawkes 


Spoon handle, F. E. Pretat .. .... 2. eopasoainns 
Stool, piano, Durtgan & Ramadell......... joes oceans 
slers, Hoists, 


Stove, cooking, J. Dwyer 19,026, 
: Electric Blasting Batteries. 
Type, end stick for locking up, J. P. Kerr....... --- ad —_ Wire, ie. 
== Cemplete Plants of Mining, Tunnel- 
ing, and Quarrying Machinery. — 


THECOPYING PAD.—HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to pre the gelatine pad, and also the ani.ine ink 

by which * jes are made; how to apply the written 
letter to the * pad how to take eff copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
43%. ce 0 cents. For sale at this office and by al! 
vewsdealers in all parts of the country. 


ante signha & W. A. 
Lantern } . Stewart 
Sewing machine 


—_—— 


TRADE MARKS. 


Butter, lard, oleomargarine, tallow, and grease, 
packed, B. C. Dally . 7,072 
Chocolate and chocolate preparations, Huyler’s s... 17077 
Knit woolen, silk, and cotton fabrics, L. Herme- 
dort . 1 
Medical compound tor “external and internal use, 
| Monroe & Myers . 17,07 | 
Medical compound for the treatment of eater 
and har fever, J. M. Harding Manufacturing 


CUMIN Gated © 


Medical preparation for ‘parifying the blood, L a. Al Ro ~ co M Pp R ES ° S RS & 


Kiesow . nee M 
Medicine for the: cure of headache and liver troe- 
bles and a congh cure, L. Vanderpool... 
Puzzles, Taylor & Turner 
Soap, granulated, T. Hersom 
Tea, J. Tetley & Co 





See Kailway swit lock. Seal lock. 





Shade holder 
Shaft holder, 
t support, 


nale sawing machine, J 


17,04 


Cc. Kruse.. 


Siph 


ee ee 


Press 
Primer. 8. 
Printing s 


See Baling presse. py 
Emrens 
d bronzing ribt« 


ng press 


na, machine 


Printing, lithographing, etc., 0. G 
Printing machine, color, W. & T.8 
Ib. Freed 

loak and skirt pr 


i'r eller, acrew 
Protector See ( 
Paliey t k @ 

vi er 
Paliey b 
Polp digester, C. ( 
Pump, double-a 
Pump f 

4. A 


Pumping riga, « 


elaying pin, 
wk sheave, H. P. Terry.... 


Springer 


Stover 
Rack 
Raliway froe,. W 
Mallway rail, i 


See Black 


taliway rai! clan 
Haliway rail ecpport 
Rallway service, tr 
ss. 
Raliway switeh lock 
Rallway tie, metalic, K 
Ratiway time signal, J. W 
Ree! 
Register 
Regulator 
Resawing machine, K 
Rhecstat, M. J 
Rivers or other wate 
flow of nav 
Roads, mac 


ing, Ta 


Anderson 


Ratiway switet 


See Harvester ree 
See Hot air re 


See Temper 


Wigh 


igabie 
hine for making. r 
ft & Lat 

er, detachat 

lany 
R ne seamiess tubing from hol) 
chine for, W. H. Appleton 
machine for, W. 11. Ap- 

412.010 


rw ingota, 


Rolling seamless tabing 
pleton 

Roofing, metailie, L. L 

Retary enzine, J. M. Parmer 

Kotary motor, A. McFariand 
Kingsland 

Blue 

(oriffin 


Sagendorph 


Sash fastener, G 
Sash h ‘ | 


Baw binde. G. W. 


Sawin m carriages, mechanism for reciprocat- 


ing, G. BR. Ray 
Saw.nill, portable cirenlar, J.C. & B. A. Lake 
Saw set. J. Hilton 
serting, T. 8. Disston.. 


Sawing machine ut of. A.7T 


Paw teeth levit« e fort 
Linderman 
Sawing machine, slab, A. T. Linderman 
Peaffeiad. A. Mualier 

wding device for weighing, I 


Hebert 


Meales, roc: 
Setseors, J. 0 
Beoop, automatic weighing, E. Side 


Benop. potato, J. Vowles 


412,155 
117,008 
4 
$i “wy 
112.6 


12011 


412,012 
4701 

412.079 
411827 
412,180 
412,067 
412,176 


412,119 
412,101 
411,508 
412,004 
411,92 


411,922 | 


411.5% 


B. Sager 41180 


Slo’ ting machir e, Binsse & Frith 
ke consuming furnace, G. 
Snap hook, T. T. Mo 


Smith 


rrow 
Spectacies, U 
Spike, W. Taslor 
wharve, J 


Spindle Shaw 


Spinning machina 
derwee 
B. Mawson 
a spindle and 


I'ynan 


support 


Spinning spindle support, W. F. 
Spinning spindle support, T 
See Dress spring. 

Sprinkler. See Automatic sprinkler. 


Rieseck (r 


Spring. 


Stairway, P 
See Flower stand 

A. Shepard 
Steam engine, C. A. Wheeler 

ating apparatus, W. L. 
wr, H. P. Osbourne 
steam heater, R. G. Brown 


Stand. 


Steam engine, J 


Steam gene 


Steam generat 


Stocking ar 
Stopper. See Bottle sto 
Stove, cooking, W. A. Greene 
J. & P. Rahn 
Surge reliever, W. Murphy 

nt, G. W. Turner 
Suspenders, J. Katzenberg.... 
Swather, W. H. Lamrock 
Electric switch. 


Railway switch 


pper 
Straw cutter 


Surgica! ap! 


Switch see 


Switch beard and connection, 
& Rohrer 

Switch ope ating mechanism, 
Abercr mbie 

Syringe, fi untain, A. C. 

e, rubber, A. C. Eggers 

Tallor’s fitting clasp, N. 8. Sheifer 

Russel! 


Syring 


Tanning,G H pone 
Tanning composition, G. H. Russell 
Temperature regulator, E. W. Beebe 
Tent, J. Burrell 

Therapeutic appliance 
Thermostat, J. L. Nix 
mopton & Leas coy 


, electro, 


Thill coupling, Co 
Thrashing machine, J. Galland 
Tie. See Baletie. Rallway tie 
Tire tightener, A. E. Leonard 


rire, vehicle wheel, H. M. Du Bois 
I ace 

¥y elevator, O. A. Weissenborn 

y or model horse, M. Lindner 
Tricycle, A. O. 
rruck, fire ladder, EK 
Tube 


Tube weldin 


) palis, 


Downs 

B. Preston 

furnace, H. Jeffrey 

Twine or cx 
gz. J. Cheyne 


I'ypewriter copy holder, J. W. Allen 


I'ypewriting machine attachment, J. McSweeney 


Vaive, 8. F 
Valve, C. F. cece 
Valve, balanced stide, W 

v ff, R. B. Moore 
Valve device, elec tric, F. 
V 
v 


Collins 
W est 


alve, cut-< 
Stevens 


alve, steam engine, C. Vogel 


alves of water closet or other tanks, operating 
411,388, 
«--» 4184 
T. J. Ogle.. 
apparatus for, 


mechanism for, P. W. Doherty 
Yapor burner, BE. H. Wackerman 
‘aporizer and burner, hydrocarbon, 
aporizing and burning crude oils, 
Crawford & Ross 


— and burning petroleum. appaent us ‘for, 


H. if ‘ 
veering, G. Osburg 
Vehicle brake, T. 8. Smith 
Vehicle, two-wheeled, P. Puesc hel. 


Vase cx 


Vehicle, two-wheeled, 


ing & Degremont 
Ventilating apparatus, M. Mestern 


i knitting the same, C. H. 


W. Wileox.... 


e spindle driving device, T. 
therefor, J. 


H. Logan 
Watch case spring. 


Teter 


Young.. 


Pipe stopper. 


interlocking, F 


4. 8. Melion.. 


cell case for, Mason & Hartner 


See Pneumatic dispatch tube. 


H. W. Vietmeyer... 
Vending apparatus, coin-operated liquid, Schloes- 


pinning m nafhine spindles, bobbin holder for, J. 


E. 


Drager. 412,169 to 412,171 


Frogiess switch. 


station, Rice, Jr., 


HQMOTS. ..ccccccccscec cee . 


411,878 


412,051 


11,082 





412,056 


411,918 
412 40 


412,102 | 


411,990 


411,954 | 
. 411,792 | 


412,046 


. 42,053 


412,161 


. 412,196 
- 42,115 
. 42071 


. 411,808 | ings. 


. 411,866 


411,791 
411,965 
411,847 
412,109 


. 411,79) 


rd, machine for finishing and complet 


411,929 
412,187 


412,070 


. 412,221 


412,114 


. 411,856 


s on : . 11,973 
A. & J.J. Vreeland..... 


411,911 


. #2101 
--» 411,908 


411,944 
411 389 
412,200 
411,785 
411,784 
411,873 


412,152 
412,089 


. 411,345 


412,126, 412,127 


411,898 


Vessels, sounding device for the holds of, J. Nall 411.308 


Vise, E 
Wagon, 


Daweon 

A. B Les 

Wagon jack, A. P. Millspaugh 
Wagon, tilting, Lyksett & Braun 
Watch case spring, J. H. Fleming 


Watch movement box, W. B. Learned.......... 


Water heater, W. 11. Campbell 
Weather strip, BK. Bigoness 
Weather strip, J. KE. Jones 
Weather strip, window, D. Stone 
Welding machine, T. F. Rowland 


Well casing, artesian, A. J. Clark 


412,166 
411.788 


- 411,927 
. 412,278 


~-» 411,800 


Well or cistern cleamng machine, A. M. Taylor.. 


Wheel. See Wind wheel 
Wheel, G. B. Dean 
Whip socket, Gv P. Rose 
Wind wheel, J. D. Keller 
Wire holder and insulator, 
Wires or cables, 
McCahey 
Wrench. See Flange wrench. 


machine for 


Pipe 


411,502 | 


412,049 
411579 


Seraper blades, machine for bending road. G. W. 


Tet 


411900 


DESIGNS. 


Brush back, F. Mauser... 
Curtain or cover, J. Dawbek... 


J. R. Fletcher 
covering, 


wrench. 


J. 
. 411,900 


Row 
411,951 
411.778 
411,992 
412,210 


. 12,122 
«411,886 | 


412.211 


411,887 
411.908 
412,099 | 
41 L301 


ceecscecanepeccore teacesees 19.384 


19.3% 


Wine, tokayer, A. Stein...... 

Wood pulp and articies made from the said pulp 
and metal, Konga Aktievolag... a 
Woven and knit fabrics of all kinds, W. Donaldson 

&Co sesenen pe 17,073 

A Printed copy of the specitication and drawing of 
any patent in the foregoing list will be furnished from 
this office for % cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 41 Broadway, New York. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be alittle more. For 
full instructions address Munn & Co., 1 Broadway, 
New York. Other foreign patents may also be obtained. 


1,01 
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Ridvertisements. 


[petde Page, each insertion 5 cents a line. 
Back Page. each insertion - - - $1.00 a line. 

The above are charges per agate line—about e‘ght 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 








U SEA JSE ADAMANT WALL PLASTER 


al is Hard, De 


t is impor jous 

to wind, water, and disease 

it dries in a few 

ours. It can be applied in 

any kind of weather. It is 
use. 


RADII OF OURVATURE GEOMEFRI( 
ally Determined. By Prof.C. W. MacCord, *c.D.—The 
hyperbola and athe graphic d determination of its radii of 
curvature. Contatned in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. are. Price 10 cents. 
To be had at this office and from all newsdealers. 


CABINET WOODS 
and VENEERS, 


FRET SAW or BRACKET WOODS, 


emai RBEBADY FOR Us 
Send stamp for catalogue. 


HENRY T. BARTLETT, 2°° WEW'SoRIZEET: 














ORIGIN, STRUCTURE, AND DISTRI- 
bation of Coral Reefs and Islands.—A lecture by Dr. 
John Murray,in which the author eA views in 
regurd to the formation of coral atolis that are in oppo- 
sition to the theory put forth by Darwin. Contained in 
SCIENTIFIC AM*RIOAN SUPPLEMENT, No. 702. Price 
0 cents. To be had at this office and from all news- 


2» $3 PRINTING PRESS 


For cards, labels, etc. ye press, $8. 
Size for sniall newspapers, Rotary 
ybber, 9xts, $100. Do all your a print- 
ng and advertising. Full printed rules 
— type-setting. etc. p.. ~~ 2 stamps for 


nv roe. of presses. cards, etc., to 
factory. KELSE co., Meriden. Conn. 








Pi soa etea for the — 
’y- using, and selling. Address 


ADAMANT MPG, CO, 


71 E. Genesee Street, 
Syracuse, N. Y. 


NOGRAPH.--A DETAILED 
description of the new and improved form of the pho- 
nograph just brought out by ison. With 8 engrav- 

Contained “in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 632. Price 10 cents. To be had at this 
office and from all newsdealers. 
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Swin 

9x25 in. 
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etentenememeatll 
Catalogue 
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of all our 


Scroll Saws, 
Cireular 
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LATHES 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 





a mailed on apphcation, 
165 2d St., Cincinnati, O. . S 

| JAM ES B. EADS.—AN ACCOUNT OF 
the life and labors of this eminent engineer. Witha 
portrait. Contained in SCIENTIFIC ——— SUPPLE- 
MENT. No. 592. Price 10 cents. be bad at this 
Office ai and from all | newsdealers. 


The MOTOR of 19h CENTURT. 


Can be used Any Place, to do Any 
Work, and by = Une. No Boiler! 
No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! 
fectly eate pieter for = f piages and 
perposes. Cs ost of operation about one 
an hour to each indicated horse 
power. bor circulars, ete., address 


Charter Gas Engine Co, 


Safety. P.O. Box 148, Sterling, Ill, 








2to 0H. P. 


Simplicity, 











ICE. HOUSE AND REFRIGERATOR. 
Directions and Dimensions with one 
| ustration of cold house 
| s€ason to season. The air is kept 
|isined ia Sev Lomperetare ure of oF 
n SCIENTIFIC AMERICAN SUPPLEMED 
cents. To be had at this office and pie ak 


oO 


NEW CATALOCU 
eS 
VALUABLE PAPERS 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
Sree UNK & to rr address. 
«+ 361 Broadway, New York. 


Lightning Well-Sinking Machinery, 
Makers of Hydraulic, Jetting, Revolv- 
, Diamond. Tools, 

ng. Enrines. Boilers, 


Mills, tots ote, SOLD ON 
Triat. An BN PEDIA of 
1,000 Bngravings, Earth Stratifica- 





aUhone A. = 


CONDENSATION OF CARBON PAR- 
ticles in Suche. . By R. Irvine, account of 

e with a view 4 = © application of elec- 
tricity in the pt — +h of lamp b Contained ip 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 7 1°2. Price 10 
cents. To be had at this office and from all newsdealers. 


OIL WELL SUPPLY CO. Ltd. 


91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN WHi.1-sS 
for either Gas, Oil, Water, or Minera! 
Tests, Boilers. Masipes, Pipe, 

Tools, ete. 
omue, price 
lists and discount sheets 
on request. 


THE EIFFEL TOWE ER — —AN EXCEL 
which wag” opened’ to te public few days t 
siiractions may be found with desorption ip the °: 
ENTLFIC AMERICAN SUPPLEMENT, 3 desertion *, 3. » be 
had from newsdealers or e 10 cents. 


ARTESIA 


Wells, Oil and Gas Wells, drilled 


, from * 














6eonta for inetrated 


i 
Seeman farts: 


“Dibeaver street, ‘Ne Street, New 


_ USEFUL BOOKS. 


Manufacturers, Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and profession! 
men, of all classes, need good books in the line of 
\ their respective callings. Our post office departme' 
permits the transmission of books through the m.''* 
at very small cost. A comprehensive catalogue °! 
useful books by different authors. ou more than ‘'\y 
different subjects, has recently been published ‘:' 
free circulation at the office of this paper. Subdjec's 
classified with names of author. Persons desir'é 
& copy, have only to ask for it, and it will be msiled 
tothem. Address, 





MUNN & CO., 361 Broadway, New Yor! 
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Founded by Mathew Carey, 178. 


HENRY CAREY BAIRD & CO. 
industrial Publishers, Booksellers, and Importers, 
810 Watnat St.. Philadelphia, Pa., U. S. A. 


gw Our new and Revised Cotelegns of Practical and 
Scientific Books, 34 pages, 8vo, a a one other Catalogues 
and Circulars, the whole ner yf of Sci- 


ence applied to the A 
to any one in any part of the + | who will rareion iis 


adoress. 


‘The New Baxter Engine, Rope and 
Twine Machinery and Manufac- 
turer of Binder Twine, etc. 


This engine is made with all 
latestimprovements from 1 to 15 
H. P. and has a record unsurpass- 
ed in the history of steam motors, 
Every engine is provided with all 
economic and safety appliances 
known, and are warranted in ev- 
ery respect. Every description 
of Rope and Cordage, Twine and 
Bagging Machinery. And also 
manufacturer of Jute Bagging, 
Jute and Flax Binder Twine, 
ete. Send for circulars. 


Please mention this paper. JOSEPH ©, TODD, 
36 Dey 8t., New York. 


ARCHIPECTORAL —OOKS 


Useful, Beautiful, and Cheap. 


To any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the ‘atest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
rects’ AND BUILDERS’ EDITION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work aimst indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detai! draw- 














tion aad approximate cost. 

Seven bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Vrice, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 


MUNN & CO., Publishers, 
361 Broadway, New York. 


mr Being on the Market Four Years 


te “ACME”? Still Leads. 


Sizes One, Two, Three, and 
Four Horse Power. Arranged 
for either NATURAL GAS or 
Kerosene Oil fire, as ordered. 
No extra insurance required on 
account of the oll fre, Send for 
catalocue 7 partic- 


ulars and pri 
hester iachine Tool 








Acme Autsmatic afety ou 
tine "Sear Stationary.” Tent. Works, Rechesier, N. Y. 





THE KODAK 


Kmbodies the only system of continuous film photo- 
graphy. World-wide success. 


“ You press the button, We do the rest.’? 
Or you can do ét yourself. 


THE EASTMAN DRY PLATE AND FILM CO. 
Price $25, loaded for 100 pictures. Reloading $2. 
“end for Kodak Primer, free. ROCHESTER, N. ¥. 


“¢ =~—_sCWHIARMON’S: IMPROVED 


Leveling Instrument. 


SOMETHING NEW. 
For Engineers, Contractors, and all 
others requiring a low price Leveling 
Instrument for grading, measuring 





heights, a Al or getting any de- 
sired angle. perenes circular 

2 sent on recel t stamp. 
> JOUN W. ARMO . 65 Hav- 


erhill Street, Boston, Mass. 
HOW TO MAKE DYNAMO ELECTRIC 


Machines.—By Geo. M. Hopkins, With drawings to scale 
and full directions for constructing dynamos of different 
sizes. The smal! machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, a ay water rapidly, 
mhagnetize steel, ring a large gon, ve powerful shocks, 
Operate induction coils, and wiil, for tom 
place 8 or 10 Bunsen cells. Contained in SUPPLEMENTS 
161 and 599. Price 1 cents each. he larger ma- 
chine processes eight 16-candle lights or one powerful 
ure light. Can be arranged as a series, shunt, or com- 
P und wound machine, Can be run for a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of — ever pro- 
duced. Details of every part shown. inding of arma- 
ture and fie'd magnet plainly illustrated, Any intel- 
lwent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective matinee. 
Contained in SUPPLEMENT 600, Price 10 ce 

MUNN & CO., PUBLISHERS, 361 Broadway, | New York, 





use, re- 











pene wsPAPER RULE 


The Koch Patent File, 
azines. and been] a 
brice reduced. Subeertbens tea the Sombeuten AMEKI- 
CAN and Sci EN TIFIC AsRICA® SUPPLEMFNT can be 
A toa for the 0 low pitas oF 08 by mail, or ‘atthe 
oNChe hls Paper, Heavy bourd rides; invert 
EN TIFIC AMBRICAN” in gilt. Necessary for 
every one who wishes to preserve the paper. Address 


MUNN & CO., Publishers SCIENTIFIC AMERICAN. 
Fit $$ *"4 Noises D 
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ER PATENT FURNACE. BOILERS OF EVERY DESCKIPTION. 
“IDE AUTOMATIC ENCINES. Traction and Portable Engines. 


AbD Roni Rs. 


Manufactured by FOUNDRY & MACHINE DEPT., Harrisburg, Pa., U. S. A. 








LLEYS, HANCERS 








PROGRESS MACHINE WORKS,|| 
5 & wir, 


U SRO 
RICTIO N CLUTCHES. a8 Paris Elace, IN. }. 





: Penberthy Automatic Injector. | 
Cost less than others and do equal work. 
Lift 8 feet and work from head as well. 
Restart th es and require no watch- | 
ing. Will lift through hot. pipes, work 
ftom 25 to 150 Ibs. pressure. Parts remov- 
able without disconnecting, also in- ; 
terchangeable. Send for pamphiet. 
enberthy lajector Co., Mi 
Donegan Swif 
New York. ‘ark & 






174 Fulton 8t., 


. Louis. 


ELECTRO MOTOR, SIMPLE, HOW TO | 
make. By G. M. Hopkins.—Description of a small 

motor devived and constructed with a view to 
amateurs to = & motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
¢ or any machine requiring not over one map power. 





With 11 Contained in SCIENTIFIC Area 
Qoreysnkire. a jl Price at cents. To be had at 
this office and fro 


| 


n Fran- | | 
cisco. L. M. Rumsey Mig. Co., St. 


The Sun Typewriter 


PRICE $i2. 
A Perfect Machine 


For business purposes or 
home use. 





Ad ‘Rasy Action, Rapid Work, Durable, Complete 


| Will be shipped anywhere C. 0. D., with privilege of ex- 
amination, and if not satisfactory, can be returned 
by merely paying express charges both ways. 
Address SUN TYPEWRITER CO., 
319 Broadway (entrance on Thomas 8t.), New York City. 





STEEL ALPHABETS. 


Tone Pree 
Moulds ond 


J, M. STUTZMAN, 181 William St., N.Y. 
THE VICTOR TYPEWRITER 


Has Eighty Characters. Excels in 8 Durability, 
and Quality of Work. Perfect lignment. 
Frice, only $15.00. 
52” See illustrated notice in SCIENTIFIC AMERICAN, 
September 28, 1889, page 197. 


THE TILTON MFG, CO., 115 Purchase St., Boston, Mass, 
OTTO PATENT WIRE ROPEWAY.— 












| Description of a system of wire ropeway that permits 
| the tines to Rey 
ings of almost every class of building, with specifica. | 


carried over wide valleys and rivers and 

up very steep inclines without . and that allows 

an economical transport of @ quantities of ma- 

terial. With 77 7 ng Ne ed in SCIENTIFIC 

AMERICAN <=, ‘0. =. Price “4 cents. 
To be had at this office an P-¥ wsdealers 





PAT. FOOT POWER MACHINERY. 
I feel so highly pleas- 
with your Veloci- 
pede Foot Power with 
seat, that | wish to 
id my testimony to 
its superiority. I did 
not expect to like it, 
but having used the 
ie Power, I would have nothin 
else. It so greatly lessens the fatigue o 
using foot power, in fact, it may be said to 
be almost without tatigue, and is a steadier motion. I 
galy. wish I had known of it sooner. Send for catalogue. 
F. & J. BARNES CO., %9 Ruby 8t., Rockford, Lil. 



















a wasoua.ep 
For House, Barn, 

















Send for — Illustrated Catalogue describing all Ma- 
chines. Largest stock in America. 
New or Second - hand Typewriters of all makes 
Machines Rented in any part of the country. Supplies in 
abundance. Prices the lowest. 


NATIONAL TYPEWRITER EXCHANGE, 
161 LaSalle Street, Chicago, ill. 


BARREL, KE@, 


Hogs Read, 
STAVE MACHINERY. | 


Over 50 ¢arieties manu- 
factured by 


Truss Hoop Driving. E.& B. Holmes, 
BUFFALO, N.Y. 














48c. vA — STEEL 


trated list, and “ How to Use a Razor.” 


MAHER 





SPECIAL SAMPLE OFFER! 


This cut is exact size of our 5c, 
razor steel, 2 blade, warranted 
Knife. Our production, 900 doz. 
monthly. Price to 
awhile, pos on | 
awhi hy pos ic 
4kec., 5 for $2. 

Blades pen om 
honor; file tested ; 
replaced free i 
soft. Send for & 

free illus- 


& GROSH, 40 8 Street, TOLEDO, O10. 





INSTRUMENT FOR | DRAWING 
Curves.— Description, by Prof. C. W. MacCord. Sc.D., of 
an ingenious instrument for pe AL the sinusoid’ or 
harmonic curve, and which may prove useful in 
curves to the exact forms that may be required. 
9 Contained in SCIENTIFIC AMERICAN SUP- 


PLEMENT, No. 703. Price cents. To be had at this 


office end from ail newsdealers. 





EVERY USER OF MACHINERY 


SHOULD LEARN 


How to Use Loose Falieys 


Useful information on this a 
is given in our “Catalogue No. 
Sent free to any address. 


VAN Dugen & Trt. Cincinnat!, o 


= Perforated i atric Baling 


SWIFT RUNNING MACHINERY. 


Write for Descriptive Catalogue to 


CHAS. A. SCHIEREN & CO. 
45-51 FERRY ST,, NEW YORK. 


SBESTOS Fire Felt Coverin 

Packings, Sheathings, 
The CHALMERS-SPENCE CO., Mfrs. 

419-425 Sth Street, East River, N. Y. 


TERRESTRIAL GLOBE AT THE PARIS 
ition.—Interesting description of the terrestrial 
lobe, on a scale of ami — now op ‘xhibition at the 


‘Exposition. With 3 figures. tained in SCIEN- 
TIFIC "AMERICAN SUPPLEMENT, No. 710. Price 
ts. To be had at this office and from ah nowsdentess. 


MADE WITH BOILING WATER. 


EPPS’S 


CGRATEFUL—COMFORTING 


COCOA 


MADE WITH BOILING MILK. 
SALARY, $40 40 EXPENSES IN N LADVANCE 


a traveling. 0 soliciting. 




















The Paris Exposition--Illustrated. 


The SCIENTIFIC AMERICAN SUPPLEMEMT will for 
some months to come contain illustrations of the build- 
ings and the most interesiing objects to be seen at the 

reat French Exposition opened at Paris a few days ago. 
The illustrations which will embellish the ScLENTIFIC 
AMERICAN SUPPLEMENT will add an interesting and 
ae feature to the publication, and subscribers to the 
regular edition of the SCIENTIFIC AMERICAN, who are 
not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT, 
are advised to have their name enroiled on the SUPPLE- 
MENT subscription list at once, so as to secure all the 
ty or sition numbers for preservation. Price, 

ear, abe Stor six months. News agents everywhere 
ro moO su a ions, or remit to the publishers, 
& CO.. 361 Broadway. New York. 








SK-FOR-THE-LUNKENH EIMER 
RE RINE VALVE 











and STER EOPTICONS for 


MAGI Public Exhibitions he) for 
LANTERNS strain evry sit "A 


le businesr for a 
man wtp, email capital. | Best ap ove, now 


seek PRR PE ety ee eta he aaa Be 


"| 2nd seco MACHINERY £: 


N.Y. 1 Y. Mach’ ch’y | Depot, Bridge Store 16, Frankfort St., N.Y. 


MICE, or, VERMIN 
pass t hroug’ 
Four WALLS or OLS, 
Sample free. WESTERN 
MINERAI, WOOL CO., 
| Cleveland, Ohie. 


yal PENNA. DIAMOND DRILL & MFG. CO. 
HIRDSBORO, PA., Builders of High Clase 
Steam Engines, Diamond. Driiling and General 
Machinery. Fiour Mili Rolls Ground and Grovved. 




















Duties Gubvering ond. as | collections. No 
Cards. 


Address with stamp, HAFER & CO., Piqua, O. 














Hae ing Grain, Coal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds, &6. 
Gseaies. | BORDEN, SELLECK & CO., { rama’ters, j Chicago, Il, 


ON CONVEYOR! 


TYPEWRITERS 







’ r Anybody can put it on. 


PRICE Low. 
Write for Sample and Book, 
42 Went Bway, New Lork, 


INDIANA PAINT & ROOFING co. 
State size roof. Mention Sci. AM 


P*gecente for heme orved Designs of Peatnl 

rda.—Post OFFICE DEPARTMENT, OFFICE OF 
posta Lenen GENERAL, WASHINGTON, D C., Sept, Us, 
1880.—In order to secure, if possible, an improved design 
and border for postal cards, sealed proposals are invited 
from artists, designers, and ot hers, and will be received 
at this Department until 12 o'clock noon on Wednesday, 
November 6, Iss), for such designs or drawings forthe 


purpose, as bidders may Wish to submit Proposals 
should be made on the blank forms provided by the De 
partment, securely enveloped and sealed, endorsed 


“ Proposals for new designs for postal cards,” and ad- 
dressed to the Third Assistant Postmaster Generai, 
Washington, D.C. Biank forms of proposal. with spect- 
fications and information, will be furnished on appiica- 
tion to the Third Assistant Postmaster General 

JOHN WANAMAKER, Postmaster General 


‘6 ° 9 BRILLIANT! 

Sucigen POWERFUL! 
—— 

Burns Petroleum Oi) sprayed by compressed air. 


DIFFUSIVE! 
SIMPLE! SAFE! AND BOONOMICAI 


Thousands in usein lron Works, Machine Shops, 
and Railroad Yards, 

Lamps & Burners from 200 to 10,000 candle power. 
MANUFACTURED BY THE 
INDUSTRIAL LIGHT COMPANY, 
196 Temple Court, New York City 





INVENTORS and otners desiring ne 2 articles manufac. 
—— introduced, address P, O. Box 86, Cleveland, O. 


FOREIGN PATENTS 
THEIR COST REDUCED. 


The expenses attending the procuring of patents to 
most foreign countries having been considerably re 
oot the obstacle of cost is no longer itn the way of a 
arge proportion of our Inventors patenting theirinven- 
tions abroad, 

CANADA,—The cost of @ patent in Canada is even 
less than the cost of a United States patent, and the 
former 1ocludes the Provinces of Ontariv. Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who aval! themselves of 


the cheap and easy method now offered for obtaining 
| patents in Canada ts very large, and is steadily increas- 
ing. 


ENGI. AND.—The new English law, which went int« 


torce on Jan. ist. 1885, enab es parties to secure patents 
in Great Britain on very moderate terme. ABritish pa- 
tent includes Engiand, Scotland, Wales, Lrelind and the 
Channe! Islands. Great Britain is the ucknow edged 
financial and commercial center of the world, and her 
goods are sentto every quarter of the globe. A good 
| invention is likely to realize ss much for the patentee 
in Knaland a8 bis United States patent produces for 
him at home. and the mali cost now renders it possible 





for almost every patentee in this country to secure & pa 
tent in Great Britain, where bis rights are as well pro- 
jected as in the United States. 

OTHER COUNTRIES.—Patents are also obtained 
on very reasonable terme in France, Belgium, ' 
Au*tria, Russia, Italy, Spoin (the latter incindes Cuba 
ano all the other ~panish Colonies), Brazil, British ludia 
Australia, and the otoer British Co onies, 

An experience of FroRTY years has enabled the 

publishers of TH SCIENTIFIC AMEKICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their alm to 





/ermany, 





have the business of the r clients promptly and proper- 
ly done and their interests faithfully guarded. 
| A pamphlet containing a synopsis of the patent .aws 
| of all countries, including the cost for each, and othe 


information usefu to persons contemplating the pro 

curing of patents abroad, may be had on appiication to 

this office. 
| MUNN & (O.,, Editors and Proprietors of THE Sct- 
| ©NTIFIC AMERICAN, cordially invite all persons desiring 
any information re ative to patents, or the registry of 
trade-marks, in this country or abroad. to cull at their 
offices, %1 Broadway. Examination of inventions, con- 
suitation, and advice free. inquiries by mail promptly 


answered. - 
Address MUNN & ©0,, 
Puolishers and Patent Solicitors, 
wl Broadway, New York. 


BRANCH Orrices: No. 622 and 64 F Street, Pacific 
Building, near 7th Street, Washington, D. ©. 


WWANTED.- Mechanical Engineer with experience; 
must be thoroughly posted on hydraulic elevator 


work for buildings and competent to do (and to take 
charge of) designing, e+ timati ng. ete., in connection with 
same. Give reterences, xge. ex perience, salary required, 
etc. Address “T. W. ti.,” P. GO. Box 606, Chicago, ILL 





To Manufacturers '~ Wale, 


Yhicago concern, Exclusive Age 


mec for patented articles of aa ~ Lind. " pe iis ~ 
that could be handled to advantage, in connection with 
Sporting Goods, Bicycles, ete Ample capital. Bankers 
and trade references exchanged Address with full par- 


teeulars, to G. D. K., P. O. Box 73, New York 


he Qcientific f{merican 
~ PUBLICATIONS FOR 1889. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows 
RATES BY MALL. 








The Scientific American (weekly), one year , $3.00 

The Scientific American Supplement (weekly), one 
year. -— . 

The Scientific American, Export Edition (monthly) — 
one year, ' ~. . ¥ 5.00 

The Scientific American. Architects and Builders 
Edition (monthly), one vear, 2.5 

COMBINED RAT KS. 
The Scentific American and Supplement, . sta 


The Scientific American and Architects and Build- 
ers Kdition, 
The Scientific American, Su; plement, and “Arehi- 
tects and Builders Edition. ‘ 9.00 
Proportionate Rates for Six Months 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 





MUNN & CO., 361 S Gyeaderisy New } Yor. 





Tanne 


MODE 


HEVELNPED Send 


Model Circula 








$ ICI +. 


st 


~— » 





Srientific American, 








Wavertisements. 


inside Pace. each tneertion - - - ais cents a Hine. 
Back Page, ench tneertion « «+ a lio 

[he above are charges per agate line—about “ie 

words per line. This notice shows the width of the line, 

and is set (pn agate type. Engravings may head adver- 

sat the same rate per agate line, by measure- 

ws the letter press. Advertisements must be 

1 at publication office as early as Thursday morn- 

appear in next lasue 


A NEW INVENTIONI® 
Sure Grip Steel Tackle Block 


Ireannes which has Double Brake. 
ractors, truckmen, butchera, 
movers, lumbermen, machine 
saw mills. foundries, vessels, and all 
ne, ‘ — - od ther price lists 
v LD? catal< 
{ ‘LTON i {ON & ENG sINE WORKS, 
Srush “tre 
Established 1838. DETROIT, MICH. 


a STEEL TYPE for TYPEWRITERS, 
Stencils, Steei Stamps, Rubber 

and Metal Type Wheels. 
New York Stencil Works. Mfrs. 

100 Nassau Street. New York 
HAY FEVER—PERIODIC CATARRH 
By Dr. G. Archie Stockwell, F.Z.8.—An elaborate paper 
on the Cnnse, prevention and cure, of this annoying dis- 
ease. Contained tn: SCTENTIFIX AWERICAN SUPPLE- 
MENT. No. 713. Price Wcents. To be had at this office | 

and from ali newsdealers. 


Wheeling is Better than Walking. | 


Victor Bicycles 


Are Better than Any Others. 





| 
Catalogue Free | 


Overman Wheel Go., Makers, 
BOSTON, MASS. 


, - 
_EIKONOGEN. | 


e newly discovered developer for Photographic Dry | 
ates. For sale by C. B. RICHARD & CO., SOLE 
AMERICAN AGENTS, N "3 Kast lth Street, New York. 


JENKINS’ AUTOMATIC AIR VALVE 


fe do away with the expan- 
oe m of metal,and depend on 
an expansible elastic plug of 

| Jenkins Packing, made speci 
y forthe perpose, thus insar- 

| ing a perfect seat 
PRICES, Pex DOZEN. 

Finished & Nicke! Plated, $7. 
Drip Cups forsame, - - 2.00 
geneine BROS., 71 John St... N. Y< 16 Milk &t., 
Bostom: Ti North oth St., Phila; M Dearborn St. Chicago. 


HIGH-GRADE ONLY, 


COLUMBIA 


Bicycles, Tricycles, 


Tandems, Safeties. 


Catalogue free. POPE MFG. 
CO.,, Boston, New York, Chicago. 


SAFE BOILERS FOR AM ATEUR WORK 
By G. D. Hiscox.— Description of several types of safe 
steam generators for the use of amateurs—the pi - 
boller, the pipe boiler pipe sectional beiler. With 

iiustrations. Contained in Sc 1IENTIFIC AMEKICAN St ~ 
PLEMENT, No. 702. Price 10 cents 
of@ice and from ali newsdealers. 


» CLARK'S At, TRUCK WHEELS 


AND CASTERS, 


Gee Noiseless Rubber-Tired Truck Wheels 
7 AND CASTERS, 
that save al) wearing of floors. 
BAlso, COMPLETE TRUCKS. 
Catalogue free. 


CEO. P. CLARK, 
Box L, Windsor Locks, Conn. 


VENETIAN GLASS. A PAPER BY DR. 
Guillo Salviati, giving an interesting description of the 
process of manufacturing Venet ating juss at Murano. 
Containe1 in SciewTiric AMERICAN SUPPLEMENT, No, 
713. Price cents. To be had ‘at this office and 
from ail newsdealers. 


To be had at this 





NEW FE my? 
a Railroad Builder, 
Wagon Road Grader 
M Wagon Loader and fay 
Ditching Mac hi ne. 
it will place in an em- 
Vv bankment i) cubic 0, 
‘ of earth in 10 





PATENTS. 


MESSKS. MUNN & ©CO., 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had orer fe years’ 
experience, and now have unequaled faci/ies for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. Messra, Mann & 
Oo, also attend t the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with spectal care and promptness«, on very 
—— terms. 

A »phiet sent free of charge, on application, con- 
tain ~y u)) information about Patents and how w pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Apreats. | Reissoes, Infrinvements, Ae 
signments, Reject ex Hints on the Sale of Pa- 
tents, etc, 

We also send, free of charge, a Synopsis of Foreign Pa- 
tert Laws, showing the cost met of secaring 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
Mi Broadway. New York. 
BRANCH OFFICES.—No. 622 and Gi F Pa- 


in connection with the publi- 


A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 


READILY ATTACHED OR REMOVED BY ANY ONE. 


Asbestos Boiler Coverings. 


=x. Ww Tohme Manufacturing Company, 
SOLE MANUFACTURERS OF 
Sheathings, Building Felts, Fire-Proof Paints, Liquid 
ts, Asbestos Roofing, etc 


HH, W. Jehns’ Asbestos DMillbeard. 
87 Maiden Lane, New York. 


Ho. w. JOHNS 
Asbestos Sectional Pipe Covering 


CHICAGO. PHILADELPHIA. LONDON, 








GRAPHOPHONE AND PHONOGRAPH. 
—An interesting account of the Edison, Bell, «nd Tain- 
tor apparatus for the mechanical reproduction of speech, 
with detailed description of the seme. With ll 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, —" 
669. Price 10 cents. To be had et this office and 

all newsdealers. 





: \ANCE SAFETY 
Sy. WATER COLUMNS | 


~~ Solderiess Copper Floats. 


Both warranted. Neither equaled. These 
floats never collapse or fill with water. Ali 
sizes for any pressure. Ketiance Gasee 
__ Con 836 Ontario Street, Cleveland, Ohio. 


POP SAFETY VALVE 
mpWATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 
Single Bell Chime Whistle, and al! Instruments 
used In connection with Steam, Air and Water. 
= —- Sor Clark's Lanen Fire 3 


CROSBY STEAM GAGE & VALVE C0. $8.23. 


1. Reston, Mass. 


PULLEYS. SsNee eee 


CASTINGS 


3° & WALNUT 














ALLENTOWN, PA 


Wanted 50,000 Sawyers 
SAW and Lumbermen SAWS 
send us their full address for a copy of Em- 
by erson’s £2” Book of SAWS. We are first 
to introduce NATURAL Gas for heating and 
tempering Saws with wonderful effect up- 
We improving their quality a J eee 
enabling us to reduce prices. 
EMERSON, SMITH & go." (Ltd.)s 
Beaver Falls, Pa. 


ROB ROY LINEN HOSE 
0. K. COTTON MILL HOSE & MILL SUPPLIES. 





BOSTON WOVEN HOSE OO. 
234 Devonshire Street, Besten. 
222 Lake Street, Chicago. 


[OCTOBER 19, 1889. 











COMPTOMETER 
ALL AP Pretty 


ow usin the ot eng 
Saves 


r cent. of time. 
Entire relief mental strain 
Adapted to all commercial and 
scientific computations. Send 
for circular. 


FELT & TARRANT MFG. co., 62-56 6 IMlinois St. Chicago 


SOME APPLICATIONS OF ELECTRIc 
Transmission.—A lecture by Frank J. Sprague, delivered 
in the Sibiey Cellege course, explaining the various 
methods of transmitting ene A L. kg a: and the 
—- g Yernment o and reviewing 

of the man eS — that’ heve been made in 
this “une. With ié iilustrations. Se a in ScigeN- 
TIFiIC AMERICAN SUPPLEMENT, Nos. 787; 72 708, and 
68. m1 | Ww conte each. To be had at this office and 


With forract im sqvensents 
TMF orks in ie the Woda 
Otis Brothers & Co. 
38 Park Row, 
New York. 


Standard lydraslic an and Steam Passenger and Freight Elevators 


paelere ENS WANTED 
every SHOP ed States 


THE FINEST )F MECHANICAL TOOLS A SPECIALT 
C.B.JAMES.38 LAKE ST. CHICACO 


THe 


Scientific American 
The Mast Popular Selentle Paper Inthe World 


Only $3.00 “Jeu: inctuding Postage. Weekly. 


This widely circulated and splendidly tlustrated 
paper is published weekly. Every number containe six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Mechinery, 
New Inventions. Novelties in Mechanics, Manufsctures, 
Chemistry, Electricity, Te egrapby, Photography, Archi- 














MECHANICAL QUARRYING AND 
Stone Cutting.—Description of Mr. Paulin Gay's ap 
ratus for the mechani worki of stone. 
of the belicoida! saw for the ye pe ye nto 
® modification of the same dividing 
into thin slaba, 4 for patie tbe 
With & Iusetrat ri 
AMERICAN SUPPLEMENT, No. 704. Price 10 cents. To 
be had at this Office and from all newsdealers. 





FORGING AND WELDING 


REPRESENTED BY 
Collina, 171 ‘Bway, New York; Chilion Jones, Gananoque, C 
M. Smith, Los Angeles, Cal.; 


celed on account of using this § 
stalled according to our plans. 


BY PETROLEUM AIR BLAST FIRES. 


1 Oil Below Burners. 


Wm. Pickett, Son & Co., 170 Lake St., Chicago; and St. wy w.s. 


Alden Speare’s Sons & Co., nz. 
Wharf, Boston; Kalamazoo Spring & Axle Co. ,Kalamazoo, Mich. 


«*. We will replace in Stock or Mutua! Companies any Insurance can 
ystem, when in- 


THE AERATED FUEL COMPANY, Springfield, Mass. ° 


G. 


Sept. 29, 1885. 
July 5, iss7. 

Feb. 5, 

Jaly 2, 1889, 





MAGIC ip 


1H QML LAMPS HAVE 


VIEWS sur 
na. L. MANASSE 
een 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company | ‘ 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible forsuch 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


NICKEL 




















re E. HOUSE AND COLD ROOM.—BY R. 
Hatfield. With directions for construction. 
enaravings, Contained in RCIBNTIPIC AMERICAN SUP- 
PLEMENT, 59. Price ng cents, To be had at this office 
and of all newsdealers 





TO BUSINESS MEN. 


The value of the SCIENTIFIC AMERICAN as an adver. 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into ali the States and Territo- 
ries, and js read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he when he 
advertises in the SCIENTIFIC AMERICAN. nd not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, w' 
selecting a ike of Be ay in warea you Geeide ut is 
for your interest ertise. This is frequentiy done, 
for the reason taat tne agent gets & targer commission 
from the papers having a small oa than is allow- 
ed on the SCIENTIFIC AMERICA 

For rates see top of first clan of this page, or ad- 


MUNN & CO., Publishers, 
361 Breadway, New York. 


areas 


THOMAS DEVLIN ce 








CABLE TELEGRAPHY. BY PATRICK 
Bernard Delany.—An interesting gnorigaien of the me- 
thod of qrqreting submarine = 5 figures. 

ontained in ENTIFIC AMERICAN ‘Geren EMENT, 
Nos. 743 and rid. Price 1 cents each. To be had at 
this office and 1 newsdeale: 





Address: The American nals 
Machine Co., Hartford, Conn; 
Wew York ofan 237 Broadway. 





For CORN rer FEED Grinding. 
Genuine French BUHR STONES 
POWER CORN SHELLER. 
Prices below the lowest. 

A. W. STEVENS & SON, 
AUBURN, N. Y¥. 

Also Mfrs. of Threshers apd Engines, 





to furnish Steel 
WAIT mE 


az 
gearantesd to be sound end ee 





cite Botiding, near Tth @treet, Washington, D 


BOOKWALTER CASTING Co. 


pattern, 
Address “THE BOOKWALTER. CASTING CO., Springfield, Ohio. 


made under the 
and ductility. 


on short notice, of an 
ROB > 
and of unequaled tensile 


THE 


tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Terms of Subscription.—One copy of the SCTEN- 
TIFIc AVERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 


© | or Canada, on receipt of three defines by the pub- 


lishers; six months, $1.50; three months, $1.0. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for perticulars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pey- 


mee MUNIN é& CO., 
36! Broadway, New York. 
—_————_——— 


TE 


Scientific American Supplement. 


This is a separate and distinct publication from 
THe SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUrPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of ‘Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History Geography, Archwology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanica) Engi- 
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogr«phy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amunnt of fresh 
and valuable information obtainable in no other pub- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPP! .EMENT. 

Price for the SuPPp!.eMgNT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTLFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies cents. Address 
and remit by pustal order, express money order, or check. 

MUNN & Ce., 361 Breadway, N. Y.. 
Pablisbers ScIENTIFIC AMERICAN. 


Buildine Edition. 


THe SCIENTIFIC AMERICAN ARCHITECTS’ 4ND 
BUILDERS’ Eprrion ts issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa! 
to about two bandred ordinary book pages ; forming ® 
large and splendid Magazine of Architecture, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each numer 
of a variety of the latest and best plans for private res'- 
dences, city and country, including those of very mo'- 
erate cost as wellas the more expensive. Drawings ‘° 
Perspective and in color are given, togetber with ‘\!! 


heve won for it the Largest Circulation of any 
Archivecrural publication in the world. Sold by *!! 
newsdealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 


361 Broadway, New York. 
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